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President's Corner 


Lots of things to repertin tis issue of the PSK. The big news is that you'll 
be reading the first information released regarding the TAPR 900Mhz SS 
radio Project in this issu, For those who attended the ARRL and TAPR 
Digital Communications Conference, you got a chance to hear the project 
team present their paper and sec the first run of boards. The progress made 
0 far is ceciting and I look forward to continued progress towards the 
eventual goals of te project. Just keep in miind that this project could be 
at leusi aycer or more sway from completion and there is a lot to do during 
the project life cycle. 


The National Science Foundation Grant we reported on curlicr in the year 
was not accepted or declined. As it stands, we arc rewriting it and then 
sending ti back inagain. I'M report more on this asit proceeds in the coming 
months. 


By the tinte this goes oul, the DCC will have been completed. This year's 
DCC was terrific! The audio for all the sessions is now on the TAPR server 
(hitp//www.pr.org/dec). [ got the audio recording correct this time. As 
it Stands.,.most of the Dayton audio will not be able to be made available. 
Pil be putting some of it lip #5 have time. Cheek out the DCC writeup and 
photes Iaier m the PSR. The only major error made this year was the date 
of the confcrence, bot as reported earlier this year — the tion 


organiza 
apologizes to all those members of TAPR that practice the Jewish faith and 
were not able lo aticnd due to other obligations on the weekend of the DCC. 
Three groups are submitting proposals to host next year’s conference on 
September 25-27, 1998. If you sec a major conflict with the date, please 
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President's Comer, continued... 


Tet me SOW as S000 as pesibic! Tl) wote more wbout 
nce! ycar‘s aonferentte as te relecra site 


The PAPICSS STA has been ysact fos summer — 
although Diaiow many ol uc heave been experimenting on 
our own While we hide tie Ther was another report 
generated on November Ist om achvily and anyone 
interested in eelline involved just fas to check out the 
TAPER SS Wed page Thine Www.tapr.orpyxs). We should 
he getting the STA venewed uysin Nuvember 3rd. 


Dewayne Hendricks, WASDZP. und | atvendied he SW 
Division ARRL conference told in Riverside, CA, 1 
write more sbout i Jurthet on ard include a few photos 
of those we saw-al ihe conference. Thinks to (ill Gregory. 
whe belped out with the shippiug of hues Sok and forth. 
We got id secu lol OF TAPR members snd | think we found 
at beast owe or two ocw peuple la WON On On-going 
projects thways good news" 


f coytioue to rond frou ine VW) dime quotes Ike “the 
Current sate of affairs (ut packet rudic) would indigate 
Ihae the Airture 2s somewhat, blenk, as Mere do nol appear 
to De any few frontlers to conquer, agu no inlay of acalve 
Members Wo cevitalizé the club,” (Technical Scesion 
Mumtes iron G97, NEDA Repur! v4.2 page 4), the 
iulureis os bleak a5.e want (0 make mM Deve the fjuee 
OF amatiur rahi, digi! sommunitations, end packet 
nulio overall (o be very exciting and Unie isn’t tied inlu the 
Sud Spd cycle, Networked AX 25 2-meter 1200 bay 
dcrivity might be og Ihe Upoting, hut just lonk at AMSAT. 
APRS, and other types of packet radio operations, As 
sane BBS Sysops inl TAPR members asked me at dic 
TAPRK membetstip mocting held at the DOC what 
happaned (0 the 'P’ ig TAP. — meaning packer radio. 7 
wid them: “nothinu —jaut that (here haz peer! a lot of 
Joeus up digital Gommuanioaions projcety, nol necessunly 
AN25 in name The !ssine hecames, ater 10 year of 
trying, to pet people to do 9600 baud AX,25 or fase 
vommumcations, ordo soniething mort than just vpetats 
BS systes, HOW projorls just came to an end. Theonly 
new AX.25 systent being proposed hay teen thé 
‘brondcusi’ prolweol softWare that John Hansen, 
WA4PTY_ has boon svorking on. Mull details on thar can 
be ound on hie web pawethttpe//www.taprore/—waApty), 
\7 you want to have fots of Waffic with no congestion, 
chevk this out as the Soltitiva, Aslremind people, TAPR 
only can work, on Ufings that people bring ta (he purty, 
Rarely does TAPR just go olfand do something. Ttmight 
seem that way, bul mostof the time some person oT croup 
approaches TAPR with « concept 

isee plenty of new frontiers to approach and conquer, 
The timitations or possi lities for an individual, eroup, 
or club's approach to the future can either he a positive or 
@ Negative onc [can guarantes thst taking 4"n0 erowth, 
no future’ position will only result in the club's 
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Frike Conroe Copyricht © L997 Tees Arsuterr Market Mudie 
are Unice thor ise |edicascd_ceplicit permission is ereared to repro 
ace any mate oppeting hersh (br non-comtmevial Amaia pebli- 
callin pee idl Dhet CrOSir a Wine Ie bots tee-mithor ame TAPR. along 
with Be TAPH heer wun (4IMSKR-00U0) Ottner stpendatien i 
(OWDiied watou wren permisoton tomy FL PIL 

‘Opinions ecprcoed ure thew of the eeituns and til necemerily chore 
of TATR. the Boal of Directors, Otieers, of che Edites Accepance of 
eae She docs sol conmiiiic eedorecmou. by TARR of the oroducts 

reed, 


Posmmaweny, Sem) dhe lls te TAPE Bow Stl 14. Chon, 
TH. TSo0e Os 14. Poias Steves Megelcce (PN FUSS letA, Lees Unis 
AVY) ty priblinncet seuecihy by Dic Tucson Acamour Peciet RaSe (ono 
porion, 1318 WMigrret, Lies TY THON Mivibevitljy ai) Fatale 
Arc Pocket Lndic, meheting a whee riew in Pavdel Tons Regier 
$2000 peter’ o the US ard possorione of whlch 312,00 & allocanad 
TO Pocket Sin Mewieer. & iy 520.00 ky Cannda and Mewion, 
dard S250 cory Dete, pipette 1S uk. Yumbaowhle aid Poot 
Mualut Regia Gales bo depen Swati! posiyes pall ab Lenin, 


2000 og 
Dele = expiration of laem on Beard of Directors. 
The Tieden Armies Vibes Handle (Yerpeiretion ob 3 di pitt bite 


fife result ant devon finn Mtcilim Wifey.) )al ve 1/8. 
ope awe) Cantsbecions are dedtuciiie in dse-errent aligwed By US tex 
lewe, TAFT 5 cieeel Ip ihe Sse of Arizona for che purpose of 
Sodan hig avd develneing now sytem tir digita) radiny communication 
miles Arm fete tadlo Sery]od. aid Se Glasectineting indormation required 
GUT, saat CeaiPred fram, euch ecwercl 


TAPR & alvays Miers! In meeiviny Morales and aSeles for 
publicaiuwe {f you Neve 20 idea for an article you would like ti see, nr 
YOU of comitené you boi, © doing soenething than would Seerespdighnl 
Communicators. Blense Contant Ove edlwr we Mult your work can be shared 
wilh Ure Armabeur Coiuiianity. 

(he prtenet Kineal fy wiicles & plas ASCH text; the prefered 
wophic forms wel Mil, or PO Roweviat, qe can socepe many popular 
Te err. AL nealerricesncttt Ont Gidiccene Atrowld 
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Preaident’s Come, continued— = 
membership becoming smaller and smaller, | have soon 
itin many volunicer crowps in the past. [ tukesa positive, 
futuretooking #ision to-sustuin aud grow the tite blood 
of a) Orgamzalion — its members. Louk inte the 
possibililics thal exist todby lur research and 
development, mw denlnyment of syaems, or auy other 


tounter of Cppiriunllics: 

AS wo beposdilite of hiphsreed Saread Spoctnan racic a 
apotcmal TAPE te night, soll drink: inde plies just 
fasd futher on io the PSR and rake up yar own gund. Weseta 
eOurse an! We intend to pursue chal cGurz, no sutieer how long i 
bles toanoinplis. yeu wel to take an dei ve tolens the TAPR. 
Bovend hid) see the organization's cure ora! rewuen, then read 
the Seuhun regurding nominations in duy ime 

With the continued support ofall Our mumbers, both 
Ourrent Wad ney Woembers In che tilure, tho possibilities 
of what TAPR can accomplish lor the amateur radiv 
service ir} We future could be alanificant! 


Should APRS form a Natiohal Group? 

The discussion his begun spain abour teving to form 
sone type! Netioual APRS group torepresent all APRS 
operators, | have posted a few things on the APRS-SIG, 
hut lat me cover them in this forum a5 well, 


This jasue (5 always an impormpt one to diink about — 
but simetinoca having to marty Cluby or groups can he & 
divjraciion, Unlike APRS, TAPR started as an. 
Organtzatial to Sponsor the building of !NCs 1) Was casy 
10 grow.an Organization from Lhose begumings. APRS 
on the other hand really Gls better into 9 those cowuun 
of groups and individuals. “Lar is one rewson the TAPK 
APRS-SIG has. bean so successinl Don't forget that 
apreitant.org is a special interest srupcommittee 
yilbu: TAPFL No ‘vie dub cid APRS bur it ts the 
emenson of 2 concep! started years 2go by a few thst 
many are involved in. Noone club headed the growth 
probably no one club will ever be master Of jt — even a 
national one [tis well beyond that point, The authors 
work together already to ensure standards in the software. 


Comununications on issucs and development are key, 
Ifanyvihing, we Should be working on ways to ect some 
type of monthly bulletin pur together based on what 
happens on the APRS-SIG and put out Of packet and into 
print —so that clubs oan revieveand print tt This would 
allow discussions to rewoh many more and take advantage 
of the existing autonomous workings of local/regional 
groups. This approach also makes thom stronger by 
making them « provider of information sw tbe members. 
instews of taking away from that information role by 
creating some type of nilienal group. 


Until next Quarter. 
Greg Jones. WDSTV 1) 


, ‘ 
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Ham Radio and More off the Air 


The Ham Karllo & More Show premiered in Apni, 
1941. The show orgpinated in the suulios of RENN, 
AMI510, in beautifal Phoonix, Anzuna through June 8, 
W997. ate in 1997, ie Originated at Len Winkler, 
R-S71P W's, office. I was the ONLY weekly radio show 
devoved tu sxtateur nidio on the COrmmercial bands. Hach 
weok brought guests. listench gall-ins, news, prize 
pive-a-wuys und more. 


Len’s last show Wat Ovlobes 26, 1997. As Len stated 
“iLWus A mive mn sitive 1991 It's ron bad that the industry, 
lother thin Kan Nichols WA7HXZ, Amateur Radio 
Trader Magazine, MFJ Entcrprizes, and the listeners), 
djl"? supypeirt il. All may thanks ao our to the many people 
that elped kcep Ham Radig & More on the air for the 
leneth of ime itdid. J apoloyize to advance for the names 
| leave our now,” 


Thank You To 

Ned Steams, AA7A, Loe Finkel, RY7M, Nick Suess, 
W7ZMD, RENN Radio AMI510. Run Cohen, Sinclair 
Now, Ken Nichols, WA7HXZ. Karen Winkler, WWCR 
Radio, Adam Like, Bill Pasternak WAGITF, TAPR, 
Grog Jones WDSTVD, Ed Bare WIRFT, John Moore 
NVR, Rondy Starve KETTV, Barney Mavan KATKOE, 
laun Winkler N7URZ, Nancy Kott (FISTS), Paul 
Schiack RO3t 1 all my guests, listeners, and callers, MFT 
Enterprises, Martin F, Jue KSPLW, Amatcur Radio 
Trader, Nick Stoith Brive Diamond WDYIDAL, and 
LCs mmevret 


“™Cannect Request 


219-220 Dats Project 

The ARBL has ated TAPR lo consider ways of 
providing a c)inical solution to the usage of the 219-220 
hand. Thefe have been discussinns abou! potential 
applications and usuyes for the bund thar could be 
implemented along with the AMTS (primary users on the 
hand), but nothing has really come tm being. Nothing has 
been practical to fund or implement thus far. If you think 
you have 6 coneept ur a solution you want to make 
available as « nda drop an — . 3 
waSivd(@itapr.org or jbloom@irrlLorg. We wou 
barrens cg ih» issue, Sifce the ARS (Amateur 
Radio Service) needs to get something operational on this 
band if we van. 
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TAPR's SS Radio: 
An Amateur 900Mhz Spread-Spectrum 


Radio Design 
hita://www.luprocg/ss 


Tom MeDennvtl, NSEG, aScy @rope ong, 
Bob Sincklin, NSBRG, nSbre @tapr.on, 
Bill Reed, WDORTZ, wd0orz Plaprorg, 


Abstract 

System deoiw i ywineiples and high-level desien dettils 
are desenhed for a pew spread-spcomune radio dacign 
for the 900 MHz. Aimateur band, ‘The radlo js designed 
to provide u 10-base-T interface ae the clala pit, ond is 
designed to provide anspor of TPOased dutu. It is 
planned oo provide both staid-alione and filly-necworked 
huh configurations, The design is haseden Peequency- 
Hopped Sprewd Spectrum (TSS) apreading, Use of 
Forward error Correction (FECTund QPSK modulation 
should provide siguifican! system galo porforimance 
vompared to other FUSS PSK designs. The radio is 
currenly in dhe printed -crrcuil board tayour sta 


Introductiva 

Sigoifvent enhancement in the use ind applicutor 
of contputer neeworking )n the las: 5 years Tins led to tho 
neet for high performance wiroloss interconnection of 
computers, Traditional 1200-bx\yd and 9O0D-baud packet 
links arc not able to provide mlequan: specd for kxtay”® 
web-based applications. Further, long-hyul linking: of 
miiitiple malios mm linked configurifons has proven 
Aifficwlt and unveliablo, This can Se seen from siiple 
Oumerical Analysis of the poor cchubiliry of such 
muilgpl-hoap configuraienms , One solation ty ile 
telability issue isto alilize other tranxpert facilities for 
Most of Ihe (ransMission disiunce. suchas ihe Internet. 


In industry, wireless. is valued) greatly for rho wotlity 
toprivide mobility, Thus, fiber optics hus replaced radio 
in the long-haul telephony nelworks (for most, bul nut 
Wil wpplicationy), wai! wireless is inercusingly looked upen 
2s areplacoment for the wirc copper lan ‘This inverts 
the tradilivnal view of the wired and wireless Jonwies - 


Applications 

A high-speed mobile dulu d¢dess infrestructure to the 
Interner has many ay plications fap (he radia amateur, and 
could allow (he provision of services and ypplicntions 
no} possible with current commercial technuloies. ‘Mhix 
is expecially true ag the Intemet performance improves 
(q Support aonisia bitrate multi nedia services. Current 
idle coding te hnnlogy provides qilite waceptahls audio 
at 13 kb/s. Videoconfcrenciny i* reasonably nevepilile 
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at iD tbh/s. Web browsing w possible at aryspecd, bul 
only Inlerabte above 28 Kb/s. A wireless intenonnection 
Iectinology thut could suppert Vala vores in this range 
Would pouvidle the ability for the adie amatcir te provide 
Huhne cotsrencing, vie the lncemet, Eom a mobile laptop 
computer to anywhere in the wort in real ame. Mobile 


luplop videnconferereing 18 sitiilarty possible. Acoces 


lo databases. mups, Email, otc. aaywhere on the Internet 
inrewl fime would muke the utility of sudh w service vary 
great. “Nhe radio amateur, equipped with such acapabiliiy 
could proveinvaluable in many public-service scenarios 


Tndewd, the Internet nol only addresses many of the 
probleme of previouwgenération packet networking. 19 


foot  proviles o powerful tool tas Almost wmiversal 
acoaselbility.and pel diversicy of (nformation- 


System Kequirements 


The desig of 0 radio to meri the above applicutions 
is Uesenberl The gonoral requirements are that (he radio 
provide ac lous! 128 kb/s throwghpi (merce in our 
modes) while providing 20-nile coverage with [-wart 
vulput power LO-buse-T was selected ws the desired 
Witerfuwe, and it is iitended for Ownection te the LAN 
port af a laptop ur other computer This eceyrsogecd that 
hoth point-to-point configundlivg amd a hulyhed multi- 
pom configuration would be supported. Tn thir gount- 
ln-point configuration the radios would simply previde 
A tanspurent LAN (itterconrection prye For example, 
one rade might be conneeled (oun Internet servic, and 
bewed on top of 2 (all building, while the other end 
wonld he cénneeted to a mobile laptop corsputer. 


In ihe multl-poinr configuration. cevernl mative are 


Placed ara common sife, such asa tall Duilding One 


channcl becomes the control channel, and each of the 
reniwining Midis serves us ncala channe). The provices 
for multiple users to sjuoltancously wceess the lub site, 
in the liwh mode. all milios vansnit And geuvive 1 
synchrousm. Additionally, goud Inienet connectivity 


ught nor he available a) such a hub alte. so individual 


dot channels of the hut dan be dediculest us fixed point- 
lu-piint Hike thacprovide a vamore link tothe Internet 
from the hub sie. The radio design supports those 
eunfigurations autonmiically with additional burdware. 
Thecoonel channc] allocates access to idlodata clunmeie 


In the huh mode, the hub prewides for dynamic 
asnignment of [P uxkiresie oo the user compaters 84a the 
DHCP protec], “V'hiscliminiies many ofthe difficytties 
OOTP adress administration ina mobile environment, 
However, i dies nit allow the axerte move the computer 
from one nile ty another while connected. Instead the 
link will he broken and will Naive to be re-essalished 
with w new TP aides 
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Spreading Methods 
Bolt Direct-Sequence Spread 
Spectrum (O8SS8) and FHSS were 
studicd, The Harris Prisminm) 
chipset was iibally investigared for 
auch a padi This chipset 5 desjened 
Ww provide 802.31 wireless LAN for 
mobile laptop coroputers, | however, 
this exellent chipsel cunnat oasily 
provide the required sysrem gain and 
peciiwmnance required for w 20-mualc 
link It was intended t provide o 
law-cust low-power | Mb/s LAN 
interconttection primarily within o 
few 100s of feet. The Prismchipset 
ulilizes DSSS modularion, saad 
provides a apreading gain of only 12 
dB. maximum, 1) 4B typically. 
Puriter iis designed forthe 2.4 GHz, 
band, Which we fel€ would be 
difficult for average amateurs io 
equip wih adequate antennas and 
foedline to meet the Nak digiance 
paranetakis “pyre 
the firdl radio design in the 900 MHz. 
Amatew: band (902-928 MHz., 4 
width of 26 MHz.) due tu the 
availablity of ouommerctal 


CORPUDENES. 


At first bhish 20 dB of system gain 
(1OO:) spreading ratio) within a 26 
MHz wide band implies a maximum 
data calc of 26/71 D0"2) = | HAINK) hy 
s. Rince we also wanted the radios 
to operate fhalf-duplex (lo minusuze 
cust), this maximum ralé would be 
further reduced to 65,000 b/s, The 
date rate could be doubled if OPSK 
modulation is uwiilized, because it 
halves the spectral requirements, 
However. we noted in several 
Specnrum aialyrer sWeeps of lhe 900 
MHz band io Dellas. ‘Texas thar a 
large number of very strong narrmw- 
band carriers are present, Testing 
wilh commercial part-15 radiws 
irnilicuted thut these strong camers 
tender DSSS radios mopermiive 
when thd link distance was increased 
beyond one or two miles. 


However, teats with FHSS rallios 
under (ho same conditions proves to 
he more encouraging. Eventually, 
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TZi-mile links were uclievcd with ane FHSS radio when the antennas were 
converted to horizontal polarization, Horizont] polunzation reduced the 
wmplitade of the interfering carriers hy more (hn 20 dE. Thus an FHSS- 
based rahe design was sclocesd. 


System Design Parameters 

‘The parameters thal were mitinily scléetéd for the eadin design arc based 
iin the availability of off tha-shelf SAW filters forthe IF strip, what we felt 
was an achievable setiling time for the frequency hopping VCO, available 
integrated curcuits, and an ageressive but hypelully reasumable demodulator 
synchronization time These parameters have Deen elected as follows: 


RF instamtancont Raed willie AO iz 
|| Medulstion Tormat: CUS, -ciie= rel Coleen connec sell-off 


Forward Errur Correction; Couvodutional, raw er Keo wieter and Vicerdi decoder. 
Cote rails = 172 er 7k copending tt mute, 


Based co MOLL (rine 


frame sireciure 
Demodulator: Dieta) Costte-long darian 


E 


Date shroughpul (made 2) 


0 S25 Bhs Cres eevertvcu) 


Table 2 ndicares the modes of operatiun thar. are andcl pated. 


Tie mse of HRC! and QPSK provides at feast 9 iD} improvement in system 
win 35 compared fo uncoded nas-orthozasial Frequency-S hill Keying (FSK) 
which is utilized in almostall commercial par-15 radios. However, the use 
of coberent modulation techoigtics Increases hoth (ie Cust of the radio and 
the diflicully of the design. We fel the 9 dB. performance improvement 
mude this wadenfl worthwhile Fortunately, Huns provides a DSP-hased 
digitel Costas-loop QPSK demudulutor IC (the HSP 30/210) which appears 
tO have sufficien! programmahility ) Meet the synchronization specds 
provided that some clever algorithms (“quick-lock") are employed. 


Two neks are felt (o represent the greatestchullenges in the radio design, 
Fars is the ability of the hopping VCOS to settle to adequate frequency 
accuracy and stubility within 10 Millisewunds. Second is the abilily of the 
Digital OPSK loop demodtilator 0 delvieve synchronization lock with our 
Special "yauck-lock” eechaique, The prototype design will be used to asscss 
these design risks. 
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Blovk Diagram 

Figure 1 is # block diagram of the 
baseband processing, proccssor, unt 
LAN Interface porlivrs of the radio. 
Figure 2 js 2 block diagram of the 
RF and IF processing purts of the 
radio, The radio design is bused on 
a Motorpli 63360 mivroynocessor. It 
contryls all major functions of the 
radio, and the LAN interface. A 
Motoroly OF 160) provides the 
I+-base-T Rthermnet port. FLASH 
meniory i: utilzcd solely in the 
processur, to allow updates of the 
ende ot a later line without 
physically opening the tadio or 
removing / progriumunmng any 
EPROMS. 


Circuit Deseription - 
Transmit Direction 

Phe daty from ihe LAN port is 
buffered by the 68360 and converie:! 
th.2 propriotary frume fursnat based 
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—_ oe oe a myer nfo ad 
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on HDI.C and then scnr to 4 TABLE 2 - Anticipated modes of uperation. 


Qualcomm convolutional cuder IC, 
ti mextes O wml 1, re coder pretunes 
wy Oulplt bits for cach input bit (nie 
= 1/2 mode), In mode 2, he onde fs 
PUBL ured fo rate = 7/8, ‘Phese two 
bils become the in-phase (I~) und 
quadrature (Q-} channels to s 
Motorolu QPSK modulator 1, ‘The 
muxlulutor IC) provides raixed-cusine 
roll-off ut Duscbund of The two 
ehynnols vie an FIR fier It algo 
contains pve D-to-A converters, antl 
thus provides the I~ and Q- andlog 
Buxehand output signals. 


The Iwo baseband analog signal 
are connected to a Harris qundriture 
vp-converier IC that generates I~ and 
Q- signals atthe IF frequency of 
RS as) MHz, These sizniils are then 
further upeun verted to the YO2 MHz 
hanc_and filtered by 4 dicloviric Niter 
16 eliminute the IP prmge frequency. 
fis then amplified by « Motorola 
intcgraled PA clip to about 100 
milhiwarts The signal is nougd 
through 4 PIN «ode switch and 
through a pair of directional couplers 
ig fhe antenna connector. The 
directional goupler Signals ore 
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recrified aud filtered, ind fel to ay 
A-tt-D converter chip. These signals 
provide measurement of the forward 
and reflected power levels, 


Circult Description - 
Receive Direetion 

In the re¢eive direction, the 
Signals are parsed through u 
diclectric Hier (lo eliminate he 
mace frequency) and then to 
Mototola low-noise downconverter 
IC, Prom there they pass through on 
S855 Mila, O00 kHz wide SAW filter 
and an ampli ier. Al (hud point, they 
are sent lo o Hails dawneonvericr 
IC whith opreidyse large amuvial af 
vein through oiwoestage Iiniter. and 
then downconverts the signal to 
buxcbund, proxlucing tie l- ann ()- 
busebamt analog signals. these 
Signals wre thon digitized hy 4 puir 
of 10-bit A-to-D convenets. and sent 
to the Barris digital Cuetus-luop 
Je:moclulater Ic. 


Packel Stsiue Regater 


The :letraflulator 1C first performs 
2 complicy frequency rotation to 
WU{st for any Freeney offset and 
phase error between the cransmitter 
and feceiver, shen provides symbol 
timing und carricr [requency 
ueywiyition and (racking. Finally it 
provides AGC on the demodulated 
baseband signils, and performs a 
sol-decision threshold comparison 
of the L-and Q- channels aguinat the 
reference level, These afew the torn) 
or rwer Fhic words. one Tot the 
channel, and ong fp ihe Q-charnset- 


The purrof Gand O-voll decison 
sipnul> ure Seat to the Oualeoiim 
Vite decoder IC. 1 it cépable of 
dewemviny We sywehremeancant 
boundary of he QPSK symbols, and 
decoding the FEC alyoriihmn., The 
decoded Its (ab vwne ball the tare of 
the iiput bits in modes 0 wad 1) ure 
then sent to the HDLC portion of che 
Motorola ORS). | he micro 
recovers and removes fhe HDLC 
frurac, antl (tansuhts Wie received 
ihate out the 10-base-T LAN por vier 
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Figure 2 - Block Diagram: RF and IF Processing 


Hopping VCOS 

The design ulilives two VCOS jn a 
puir of phase-locked nays (PLLS), 
While one loop fs opefational on 
frequency the ocher loop is busy 
slewinw loa few frequency. At dhe 
cod of each ianilfiseeond pened. 
the new VCOQ becomes the active 
VCO und the previousiy active VCO 
re Slewed lo unviher channel. I this 
nuwnner, eavh VCO plays Icapfrog, 
being utilized half rhe timed, This 
allows cach phase locked Joup 10 
MUlKEcInds 10 achieve saclstactory 
trequency accuracy befwre it is 
swiltlied into service. 


Allof the RE-dctermining referenve 
frequencies are dened trom 5 ainglé 
erystel-contholled oscitinior, This 
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oscillator is ovenized to minimize its 
error from the desired [requency 
AUFINg MpPeniturS OKOULSIONS, 


The uctial programming of the: 
VCO PLLS occurs by w small FIC 
chip (one-time programmable single 
chip processor). ‘This chip contains 
the hopping Sequence of the readings, 
wnt cannot he altered by the user. 
United States Depariineat of 
Commence mgulations provibit the 
export of FHSS radios from the 
United Srares if the hopping 
aequence cun be altered ly the user, 


Synehronizultion 
Tho most diffiewht par of any 


desi 1s the synchronization of the 
tranamitter aad reeciver, bor in 


Pechke! Stalus Feaister 


terms of the Transmil / Receive 
switching (T/R) ant alsv in terms of 
carrier frequency acquisition, Ao 
inilial synchronization interval 
occurs prior to the radios becoming. 
linked. This takes some time to 
occur, The demodulator utilizes a 
sweeping process tay meyover caltier 
lock. However once this is acthe veil, 
the microprocessor is capahle of 
reading out the frequent y crrot ut the 
receiver demodulator from fie 
acquisition regyster in the 
demodulator, Based an the acta RE 
channel utilized durtny the initial 
synchronization, it edrmpules the 
master-oscillator frequency 
difference hetween the thinsmittor 
and receiver. Subsequently, cach 
time that the radio hops channels. the 
microprocessor computes the new 
effective frequency difference, and 
pre-loads the demodulator carrier 
recovery loop register with the 
proper frequency offset value (o 
place the recovered carticr very close 
to the proper frequency. This helps 
the demodulator lock Yery quickly 
This is the “quick4ock” (oohnique 
referred to carlier. 
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culled the “Negmponte Inversion’. 
after Nichulas Negroponte. 
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1987 ARRL and TAPR Digital 
Communications Conference 


The Digital Communications Conference was held on 
October }0-12, just outside Baltimore. MD ui the BWI 
airport. The total attendance count Jur the conforgnce was 
over 170 people. ‘his was another nicc increase from the 
Previous year, Vt seemed that the conference was 
well-rounded in technical content and user-leotuired 
lupics. A big thanks tro AMRAD who co-hosted the 
conference. 


Friday, October 10th, 1997 

The conference bepan on Friday with the opening of 
the hospilality suite, even though the TAPR Bourd and 
ARRL Future Sysicms Commitice had already tad 
meetings that day. 


The big event on Friday was the APRS Symposium, 
courdinated by Steve Dimse, K4HG. Anyone who was 
anyone in APRS scemes] to be in aftendance, which oipde 
foran active and long day ofpresentation. Over 80 people 
attended the special national symposium. We hope that 
this symposium will be held in the coming yearsand conie 
to represent the APRS developmental community. The 
following people presented during the symposium: Steve 
Dimse, K4HG, Ralph Fowler, N4NEO, Bob Hruninga, 
WB4APR, Keith Sproul, WU2Z, Gwyn Reedy, W1BEL, 
Bill Peel{ Peet Bros), Brad Wiseman (Garmin), Mike 
Musick, NOOBF, Tony McConnell, N3JLY, Frank 
Bauer, KASHDO, Arte Booten, N2ZKRC, Mark Sprau! 
KB2ICI, and a few others. Thanks to all those who 
presented and attended. 


and Don Rotolo in the hallway talking. 


Also on Friday, Mike Cheponis, K3MC, hosted a 
seminar entitled “RF Basics for Computer Weenies”. The 
seminar had over 20 pcople in attendance and the four 
hour seminar covered a whole lot of diffcrent RF related 
topics. Some of the things covered during the scminar 
included: Path Loss Considerations, Propagation 


Page & 


Packet Status Register 


Steve Dimse, K4HG, in the hallway getting his 
APRS fix, 


mechariisms, Ground Reflection (2-ray) Model, Path 
Loss Models, Considerations for Mobile Stations, 
Relationship botween Bandwidth and Reccived Power. 
Path measurement Techniques, Antennas and Feedline at 
9(0Mhz and up, Basic Test Equipment, and more. Like 
I said, Mike covered a lot of stuff in-depth in a little over 
4 hours, 


Tom Clark, 
W3IWI, think- 
Ing: “What 
should I do 
= with my empty 
ss Yoplait Yogurt 

: cup? 
ve got itl — 
a GPS an- 
tennal” 
Note the 
NyQull bottle 
ray-dorm 


Saturday, October 11th, 1997 
Saturday morning the conference got an curly staut at a 
little past 8:00am when Greg Jones, WOSLVD (President 
TAPR), and Jon Bloom, KE3Z (ARRE.) welcomed the 
conference allendees and kicked off the conference. 


If you couldn't attend the conference, TAPR ts making 
al] the main paper session presentations available on their 
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William Diaz, KCRG and Dany smith, VK2TDS, 


wel) sité (WwW taprorg) under the Virmal Conference 
page. The Introductory topic scssions were recorded as 
well snd will also be available for listening too, In 
addition the eudio, a full page of images Imm the 
conference is available for browsing TAPR would like 
to thank all the people who did special) {wiroductory 
sessions during the conference, We askeal preseniers if 
they would take the extra time to do an In-depth 
presemation on ¢topicand they all dida preatjob. These 
people include: Jim Neely, WASLHS (Intro to Digital 
Communications), Tom Clark, W3IWI (What is GPS? 
llow does ff work? and why do I care?), Robert Dicrsing, 
NSAHD (Intro to Digital Satcilite Operations), Bob 
Brunings, WR4APR, Mark Sproul, KB2ICI, and Keith 
Sproul, WU2Z (Intro to APRS), John Ackcnmann. NSUR 
(cx-AG9V) (Intro to Amatcur Radio TCPYIP), Paul 
Rinaldo, W4RI (intro to Spread Spectrum), and Barry 
McLarnon, VE3JF (VHF/UHF/Microwave Radin 
Propagation: A Primer for Digital Experimenters). 


At8:20am the main paper sessions andthe introductory 
sessions began, Ihe first presentation: was Wireless in 
Ulaan Bataar by Dewayne Hendricks, WASDZP. 
Dewayne talked about his experiences installing RF in 
Mongolia. Next was Ham Web: Rethinking Packet Radio 


Jon Bloom, KE32Z and Bob Stricklin, NSBRG 
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by John Hunsen, WAOPTY. John detailed his work 
regarding the transfor of the UoSAT broadcast proteco! 
to terrestrial usage. John later set up bis equipment in the 
hall wad gave 4 live demo. All his softwarc is available 
fron his TAPR web page http:/Avww.tapr.org/~walpty, 
H. Hmida of Cunada nest presented Management of 
TNCs by Means of the Simple Network Management 
Protocol, in which his group of authors had developed an 
SNMP interface for controlling TNCs, Darryl Smith. 
VRK2TDS, making the conference all the way from 
Australia, discussed Terminal Node Controllers — 
Towards the Next (ienération” Darryl presented 
information that had been collected regarding potential 
Future paths in TNC development. The first paper session 
conclided with an Upstate on Digital Voice Technologies 
by Paul L. Rinaldo, W4R1. 


Yutaka Sakural, JF1LZO, John Hansen, WAOPTV, 
and Ben Kobb, KCSCW 


After the break, the next paper session began at 
10:30am with the presentation by Greg Jones and 
Dewayne Ilendricks entilled TAPR. Status Report on 


Spread Spectrum Activity in the Ammiteur Radio Service. 
Dewayne 


yne detailed the current stars of the S'l'A and FOC 
rule making regarding SS. Next Tom McDermott, NSEG 
and Bob Strivklin, NSBRG presented the TAPR 900Mhz 
Spread-S Radio Design. ‘The 30 min session hil 
the high points, since a more detailed 2 hour presentation 
Was set lor the Sunday SS seminar, Lots of quicstions and 
lots of answers during the presentation. The second paper 
session concluded with the two Studeryt Paper Awards, 
funded agam this year by the ARRL Foundanon. The 
DCC cammittee would like to thank the ARRL 
Foundation for sponsoriny the awards this second year, 
This year the Studcat Awards committee decided ti fund 
nyo Technical Paper awards, Both papers were very eood. 
The first siudent paper was by Mamdouli Gourds, wis had 
flown in from Cranfield University, Enotand, enritted 
“Detection and Estimation’ of Covert DS’SS Stenals 
Using Higher Ordcr Statistical Proccssing,” This was 2 
very technical method in locating DSSS signals without 


—* 


Paul Rinaldo, W4RI (ARRL), Matthew Ettus, N2MJI, 
Mamdouh Gouda, Robert Diersing, NSAHD (Stu- 
dent Paper Committee), and Greg Jones, WO5IVD 
(TAPR) 


knowing their P/N sequence. This theory could be uscd 
in the future to actually call CO and have someone find 
you without them knowing your P/N sequence. The 
sccond paper was by Matthew Ettus, N2MJI, of Camegic 
Mellon University, entitled “An All-Software Advanced 
HF Modem for Amateur Radio.” A very good talk on 
software HF modems. ; 


Dorothy Jones, KASDWR, and Bill Jones, NSOIN at 
the TAPR table. 


Afiér thesc papers, the conference broke for lunch and 
the awards forthe student papers were given. The Student 
Awards commits is made up of Gerald Knezek, 
KBSEWV, Robert Dicrsing, NSAHD, and Greg Jones, 
WDSIVD. Gerald and Robert will continue as co-chairs 
for the 1998 awards 1 be given at next year’s DCC, Full 
details on the 1998 Student Paper Awards are already 
availaiile on the TAPR web site, under the DCC link. If 
you hive students, give this 2 look for next year! 


After lunch, the third paper session began with a 
presentation on the North American Digital Systems 
Directory (NADSD) by Greg Jones, WD5IVD. Grey 
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Bob Bruninga posing with his little mobile friend. 
described the NADSD, its formation, it operations, und 
activity seen since January. You can visit the NADSD at 
http/www.tapr.org/directory. Following Greg was Bob 
Bruninga, WB4APR, talking about the potential of 
AMSAT Mobile TRAKNET. The use of 1200 baud LEO 
satellites for national and international location finding. 
Steve Dimse, K4HG, then discussed the APRServe: An 
Internet Backbone for APRS. Steve has been working on 
this project for a little over a year now and much was 
reported on the current status and future of the systcm. 
Rob Bruninga, WB4APR, then presented a paper on the 
APRS Vision System, n, Bob abowest off a “APRS Rover” 
and talked mats ee 
about a yery 
interesting 
way to 
transmit 
pictures with 
ycry low 
overhead. 
The session 
w a § 
concluded by 
Frank 4H. 
Bauer, 
KAZHDO, 
presenting ina 
paper 
Amateur 


” Frank Bauor, KASHDO pebsoution the 
APRS OSY proposal 
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Tom Clark, W3IWI and Rick Hambly, WB2TNL show 
off one of Tom's Yogurt GPS antennas. 


Radio on Manned Space Vehicles: Improving Amateur 
Radio's Future Through [inhanced Spuece Frequencics. 
Frunk talked uboot the issues with manned space 
frequencics for amateur radio usage and again proposed 
the APRS QSY. 


The last paper session of the conference begun. with 
Tom Clark, W3IWI, and Rick Hambly, WB2TNL, 
discussing the TAPR TAC-2 Project. Tom, the designer 
of the TAC-2, talked about design issucs and real world 
usage. Also, information on the next element of the 
project — TOC — was discussed, Rick discussed his 
Windows based TAC-2 sofiwurc. Randy Gawtry, 
KOCBH, of Timewave Technology, Inc. then concluded 
the day with a talk about what Timewave was doing and 
how the acquisition of AEA was happening with product 
reintroductions. The group broke for the day and got 
ready for dinner. 


Dinner was held at6pm_ After dinner, several Plaques 
were awarded, A plaque was given to Keith Sproul, 


Randy Gawtry. KOCBH, of Timewave Technology 
Inc. 
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Sproul, WU2Z, lor outstunding service to TAPK as 
founder of the TAPR APRS Special Interest Group in 
1994 and dedicated volunteer." Then an award was given 
io the local bosts of the conference. “ARRI. and TAPR 
arc pleased to recognize AMRAD for their participation 
a5 local co-host for the 1997 ARRL and TAPR Digital 
Communicutions Conference.” 


Yutaka Sakurai, JF1LZQ, Vice President with the 
President of PRUG, Kazuyuki Inoue, JR1VMX 


Affer the plaqucs were presented, Special Guest 
Speaker Yutaka Salaurai, JV11.2Q, who is Vice President 
of Japan's Packet Radio User's Group (PRUG) gave a 
presentation entitled, “Japan's PRUG: A look at its 
history and a view to the future.” He discusscd the history 
of the PRUG from its early beginnings in the mud-80s and 
tracked its development to today, He also discussed some 
of PRUG's current projects and its goals for the future, It 
Was 4 very interesting talk hearing about packct radio in 
Japan and se¢ing some uf the projects they are doing. Me 
entire presentation was sent back tn Japan i (heir 
CUSeeMe server so their members aad fumnily in Japan 
could watch and listen. Great talk! Afterdlaner, the TAPR 
membership mecting was held. 


Sunday, October 12th, 1998 

The Spread Spectrum Design and I'heory Seininar 
started Sunday moming early, Coordinated by Dewayne 
ifendncks, WASDZP, the scminar saw Phil Karn, KA9O, 
Tom McDermott, N3EG, and Dewayne present for over 
five hours on Spread Spectnan Thoon. Design, and 
Regulalory issucs. The seminar was attended hy over 80 
people. It would he hard to desenbe ull the information 
that was presented. Next best thing would be to ligten to 
the entire scminar and download the overheads used. Phil 
Karn, KA9Q, discussed issues regarding coding and other 
SS theory that is important fo cover. Tom MeDennutt, 
N5EG, then followed with an in-depth technical 
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discussion using the TAPR 900Mhz FHSS nadia project 
us the focus on the design consitaine Dewayne then 
followed with an impuyxidned talk reganing egulatory 
e/ivirgnmecnt and the furure of ameteur mdio and how SS 
and iticteased experimentation fit into all this. 


Concluding Comments 

‘The ARRL and TAPR Joint Conference Commitige is 
now Inoking at siles for next year, The group hus u 
propouals fromm Obie, Kansas Civ, and Chicagn to Host 
next year’s conlerence. Thorc should be demails as to next 
year's Ipcation by the first of 1998. Look for the ARRL 
and TAPR DCC in the Central US. and to be held around 
September 25-27, 199K! Unnl peo year! 


or 


An Apology 
We sincerely tygret the date chosen for this 
year’s DCG (on Yom Kippiir), and apologize (0 all 
those who were unable to allend due to this 
unfortunate choice, 

‘The Conference is jointly sponsned by the 
ARBL and TAPR, and m5 hosted by « local 
orgenizabon, the 1997 DCC was hosted by 
AMBAD. Thero is a committee whigh selects 9 
ite makes hovel arrangements ind makes other 
preparations. AMBAD could only be host on three 
woykends In Optober and que vf those was the 
weekend of (hé AMSAT oonference: the offer 
weekend the three hotela under considerazion didn't 
have way Open ditcs {we started too Late eetling the 
tone! this year). The hore! that was finally chosen 

had the weekend we picked A tentative date was 
circulated 10 everyone onthe DCC list, AREL HQ, 
TAPR Hoard metibers, seritar/syinposium heads, 
etc (about 40-50 people with at leact 3-5 of the 
folks known lv practice the Jewish faith) no one ssid 
aoything about problems and no conflicts, Thus. we 
signed the contracts with the hotel to reserve 
confererice Fauilities, guaranteed room rates, <tc. 
Eventually, someonc tealized the conflict, but we 
| were committed. Cance}lation of the hotel | 

tS would have cust $5000, and a new 
date would st} need to be chosen. sa we hed to 
proceed unyway, 


With hindsight, it seems like this situation 
could have boon easily uydided by starting the 
plaming cariler and checking the calendar more 
closely. The planning commitise will be more 

| gareful if the future. We would also preter to hold 
the conference in. September, as there seenis to he 
fewer conflicts, and tt allows more time between jt 
| and the AMSAT conference, 
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Conference Proceedings 

The procecdings aré now available from either the 
ARRL wr TV APR for £15.00. Inaddinon, TAPR now has 
the complete set of propecdinys available if you wre 
missing ony pest issbes. Here dre the whatracte: 


Amateur Radio god the Linua Operating System 
John B_Banity, WALT 
Jol. bandits edu, 

They paper is about movin from MS Windowed.| and MS-D0 
lo MIT Window upd Lites 1.2.13 These operingeyaeme run on 
the author's PC titel chips Sipporting couleur patio 2pplicattens, 
Tie paper will be « comparison based on Cxpenienne of the two 
Tenbeqed Operating rysieeny, Almo arc list= of hum radio applicstian 
software. joerm|s, books, Zed injernet Sjies awellable for Lasux, 


Amateur Ratio on Manned Space Vebicles: Improv- 
ing Amateur Radio's Futwre Thrgugh Enhanced 
Space Frequencies 
Prank H. Bawer, FAZHOO 
kathdad UTE 

Sinoe 1982, Auiattur Radio ho» hod Gequent or continuces pres 
code on spsce vehicler with meronauts and commonmats on-Sourd, Ty 
dale, Yons Of thousands of womteur rdlo optratorw wuxi dheir sues 
Lave coinmuniceied with eran wed coononmms in spece De 
spite thes wutstaninig mmccess uf Ch Saset of amateue sel, hes boo 
Plagued with = aigatficer problers — many parte ef tb wosbl, 
ineludinu most ofthe LS, camorretiahly enccive the? nietersignak 
fod te spacchumectew members duc Wo severe Hequency interfer 
cnce Tit problam lreven worse for tur amulery fake Colleszues in 
Space This puper urtends to describe the problem hat vetruciuts Awd 
Dawns if Spree and terrestrial amateur mulio openinrs endure 
tn achlove eentact euctess This paper alyo provides semne hivh-leve! 
recommendations 16 reliewo thie problem iy (he Aiture. 


An AMSAT Mobile TRAKNET 
fob Bruninga. WEMAPR 
wMtipriiaunser.cr 

With die udven| of the handheld GPS quilt ter under $199 has 
broughy dowsands af mobile Am atour redin wpertors into the workd 
of mobile dent. Pur year, the growth of amatcur GPS zpphonliyuis 
fare bees growing af pheoumenal ratce, Ai chix wraing there are 
mobile map purkages available whieh vielucte the CYS wail Toe wer 
S150 woral! Similarly, the stateobthegrt =) autinistic PACRAT 
ground suthon tethrology has been farproving with many Neoent 
softwure packeges to muke unumended sucomatic ground station 
Operations quite Caty_ Me problen) is ther these (wu eoennunities of 
expertise have so fir had Witte erostlintecests. It sees thol Lhe fine 
© apw |v merge these lechoologies ito a tiew amateur epplicstian 
chat tikes advange of the unijut capebileties if wat aad facts the 
Sevelopmene of as Amateur Radio Mubiie Satciike Syston frakeet 
ts De opportunity to not onlycmerge these Scroms lato a commun 
purpose, but slse jy denomstress Amsteur Badio's continuing pro 
ACSA iy COMANAN Cations brchuo|igy, 


APRS Visioo System 
Bob Bruninga, WEAAPR 
whup yromnisst.ong 

The APRS Viswih System (AVS) wis developed to provide « 
variable: bandwidth vision capability fie APRS Kubwtic applications 
The system provides an efficient method for image mansrnistien rout 
a mobile ur rovceand uses the standard APRS Ul [ame protncal in 
that the existing APRS divipeater uetwores car be used for vustly 
extended range, Laing tie APRS 1 broadcast protecal, pot only tn 


FSB? + Gawe Oak 


there i wasted bandwidly fine ACCS, but everyone can moniter dic 
image A hypothetical ides of drivin: a rebel in ew Serey Tet 3 
HAM shack m Maryland presents ie eaoceps which wae so.camkolly 
demumstrujed chiy year with Sw Mars Rover, 


APRServe: An Lateroct Backbone for APRS 
agi mse, KONG 
Abepen 
bttpy//www in baal 

car at Wie (985 Digi) Commamicstion Conference | 
oredicied that willeis Lhe oegt yover we Wash) faved eaten nation 
wide APRS backbone punning an Ove mtemct. This pipes details th 
progres: chal hay been made towerde frat eter 


Keypad Interfoce Longdage 

Roy Evers, W011, and Muran Schroedel, KYULTL 
AKDS Prujcet wins pevepricen ean (hav inthe Trocoedingsof Ove | 20) 
ARRI. Digital Communications G (held in Tagnpa, 2. in 
1993), Deering Oyet lime, RAD way Simin in eeperimews with Mode! 
17_ We renamed ARDS Pryjest Compiler Assetied Commins 
(CAC) Tile aystom cvlyed tiy more modele 
Model 17 ceveaied compelling reasons why FCC'S 97 pet rules neod 
changes tha} Mensa ans Ted oe yom interfere (amuse 
with digihal siinat 


An All-Software Advanced 11F Modem for Amateur 
Katio 
Manhow Gite, N21 


miner celts 
hitpo//wwew umirew, tan Uy/unerymne 

Thy 6628 for dn Mevpensivo and mht replaceman tori hava 
SK on the canatour ITF bands apparent. A modem was developed 
which allover for greatiy (rorcascd date bandwidth (ups rer S00t9), 
while of Use sume (ime wlluwwiny fiw ioretten) reliability bertie)) Uhre 
te Of aAdvalhatd mentalarion aid ocsting methods The entire gyctem 
me On 0 dana PC with » soundeard, under Linux, The only 
neccesary hardware isa mtchaniam for key fu: tbe radio, 


Derection and Estimation of Covert DS/SS Signals 
ERE Higher Order Statistical Processing 
duuh Gowda, Ernest R, Adanis, and Peter C J, Hilt 
goldeliame: manfield oe uk 

Conrentiinal linear wid nop-lines? pecelyers ant genantlly inef- 
foorive in Aeterting direct-sequence saread spore (1S/SS) gipnals 
if Gow sprsuding sequences ire yoavailable, Art investigation ufo 
tased processing is reported showing: that the cp 


hueher- iple correlation anaiysis is mses, |eai- 
ing Io the detection and estimation of DS’SS length and its code 
generating fiction ef). 


Ham Web: Rethinkidg Packet Radio 
John Hansen, WAOPTV 


wallptr(@llapron 
bitps/{www.apr.orp/="ea0pry 
This paper describes a general implementation of a simple “browd- 
cut "useful for terestrivl arnoleur packed Links. If wows the 
(nvndfer uf files and enire directory strictures from a sever to may 
client stations simtiltineously, Consideration is also 2)ven to appll- 
cations oF HTMI. 10 amencur packet links, 
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Wireless in Clagn Bator 
Dewuyne Licmiricks, WASDZP 
Dewayne warpeposal com 
http www. wierpepess), oer 
Tn (lea Raat, Mongolian, severe woarher conditions preva), 
the wired tefncomumimitetiuns infrasirucfure is very poor, advareed 
IeleohTIMUNcations icehrology ciepertae is limited (although there 
is comsiietable loc computer isc), ad US access to Mon- 
polies scfennhic and rescerch faciliticn i> highly constrained by tuck 
Of noeneAt Tyleeyel colmaction= Last year samc of as wont i) Mon 
Golly to Integrate o series Of dita patios wito 4 wireless ot work, and 
then field-tos them, Our purpose was to build on and apply knowl. 
ndye below pained from the “Wireless Feld Test (WET) Proyent for 
Education,” inded ty tho Nationa! Science Fousdenrn (NSF) and 
nin by Dave Maybes of Old Colorado Cry Communications, a 
Colorado Springs COL 


Management of TNCs by Means of the Simple Net- 
work Management Protocol 
H}iias, VAZHLH, and M. Barbeau, VEZBPM 
fund Lose. co bachesoG imi dahrebca 
This article deals with the eppliestion of « network managcment 
Bunework. culled Simple Network et Projosnl (SNMP 
fs mee a parGadlaropece! network Gevices ndémod | erminal N 
eS (TC), TCS aneewidety uscd 1h the armour picket radio 
eka) Woe present nce foul beved on SNM} [or remvi¢ 
nvimdveren uf TNCs. A Managenment infiernatiin Rase (MIB) Ang 
hose orci! for the FIWCs peremettrs we range in HSS mode The 
MIB i iniplerentat andor the Linux operanne aystem and usce the 
CMU-SNMP package. We implemented alo = new commund t 
Cuuniwe i eneOnsly aod rewnmely several TNC jaruneters, 


Norib American Pigital Systems Directnry (NADSD) 
Cireg Jones WIS) VO, and Car] Estey, WADCQU 
woSsivdieapl ong / welcag Gleprorg 

np." ww. tape one daneaury 

Tluve you ever Wattle so knw 0 there might he 2 Packer BBS ih 
a distemt city where» [ment hives? Ce whit (be frequency 15 of the 
PackerChester station in your ana? Wary Gmes it isn't cesy to find 
rey eek th aly pee ay re marery tm ee py touet 
ibiz arr am we iv Ary om res Listings im the American 
Hedin Relay or Tifineuidey. That's dow o thins 
of noes) past. The Te Noch coe af fence Digtall Systems Directory 
(NADSD) project was begun in Junuary of 19397 to make information 
conceriig aameur radio digits! systems eveilehte to amatrur recia 
operalors. This puper will describe the history, purpose, and functions 
ofthe NWADSR 


TAPR Status Report on Spread Spectrum Activity 
in the Amateur Radlo Service 
Greg Jones, WDSIVD, ana Dewayne Mendricks, WA8DZP 


This paper reviews the cunem tutus of Spread Spectrum (SS) m 
the Amateur Radio Service and also covers TAPR’s activity on 
Spectrum eves OVer the AST Wo Yeats, 


TCP Header Compression According to Van Jacob- 
son via AX.25 
Ounther Jot. DK7WIRTWI 
c/o Dew itotala, N2IRZ 
The Ven Jacobsen seheme for TCP/IP header compresion is 
boefly intodesed. and an Implementation of the system under 
FlexNet iz described und discuset!, 
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TCPAP on ElexNet —Juxt Another Layer 
Gunther Joa, DRT WIT WI 
c/o Deni Rotolo, N2TRZ 

The podls 2nd vetooore of 2 project tn opeimize }CHAP tramsport 
over the FlexNet AX2S oetwork it deqerined A quinther of nporni- 
zations, od their implementanons ate desactibed anid discussed. 
Dhese in¢lude header «: 1, Pesend hiniminarion, packet age 
catking end ACK consolidation, ys well ity flare) oonsidorsGuns 
ani putential uses: 


An Amateur 90((Mhz Spread-Spectrum: Radiv De- 


0 
Tom iMcDermots NSE, Bab Srcki, NSGRG, and Bill Reed, 
WHET 
nSev Aap ore Sp apniALorg / a detralaprarp 
beep ww tape ory! 

System vesiem prieiples and higieicvel devign details are de- 
sonbed for 2 new spree opecisuel) Auli design for the 900Mhbz 
amatair Fahd. The radio ls desewed to provide A L-GASE-T 
imerfare as, the datu purr, end is designed th rovede tr mot 
(P-teed dala Trt planned iy provide both ytund-alure wl Lully at 
worked hub confenstione The denign \e ised oh Prequeroy- 
Nopped Spread <peaUm (PRSS) Spreuclin, Wee Of Forward Erpor 
Copscoon (PLC) ead OP SK modulation provide significant syaam 
gain performence Compared, ts trthes FSR designs Tie rain 

is currently on the pramied=clpouit hownd layour wage: 


VHE/UBP/Microwave Radio Propapation: A 
Primer for cpa = ehenre 
Barry McLama 
vel 

Dis papceeterinss prowess insight) say The rssar OF radio 
pripuicatiun i Cit part of the Apocenwh (upper VE IO micowave 
sed by exparimentors for high-speed) digital tamemseston, tr heoiins 
with die basica if free space path boas calculations eid then considers 
the effects of refreccion, dilirection nad rofiteiions on the praily loss 
of Lior of Sypht (LOS) links. The reture of acin- LOS mallu Hinks ts 
hed examined, and propagation effecd ober than padi Kiz= which 

arc umporiant a3 dipite! treinemissjon arc also desorbed, 


Software Radio Teiyihey Overview and Recent 


Progress 
Pen eared 
This pape undies suave nado technclocy 
resent ek, fies sullware nidio af the 
eset the MMITS (open archilecture 


European Community 
software Br resem Theso 


and . 

fiware persdnslitios. hese personalities inehude air imtcrésees that 
et be downloaded to software radios “over the ait”, reducing the 
oeed to purchase now hardvere for new services The technology has 
been proven in Whe Sieh, hist hore are techmical, eammoiiic and 
instinetiunal challenges remaining boftwre the benefits of this technol- 
ogy are fully xvailablc at low cust: This piper highlights key technical 
challenges el yppuriunilies. 
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PerlAPRS; An Automated Control Application for 
AVES Networks 
Bictusd Parry, WoIF 


OMNI CONT 
Fd enor Ie 

Ped APRS ie an applicarion which can monitor both local INC 
reecived APRS cackels und vemote Interiet APRS packets and 
Au ANCoENated action bese on eritew specified by the user. 
‘The critesu that PecLAPRS tue 14 te eallsign of the mation and its 
location specified ss « Maidenh=ad Grid Square. Other requirements 
wpecified by che user. increase funcrionality off tive prograrn in real 
world applications, The petjeut executed can be Written ih any 
lune, but DTN ayle afiell adeipte are Ideally suited fur thas 
mimoss. Scripts cari be developed fo perform functions such as 
wutorosle 2uliieation Via amall ay well as Jogging. PerlAPRS ip 

Freely distributed umiler the CNL licensing agrooment. 


Update un Digital Volee Technologies 
Paul L. Rénwldo, WARL 
wari@arriorg 

Af the 1996 Digital Cormmunientions Confereawe, | presented 9 
plper ta “Amateur Radio Digital Voleé Communtcariona” with thre 
Intent af promoding interest among umuteur experunenters, Notch 
Progress dae been mage ii} dcvcloring amateur diyitel waice 
auring che pest yer, Lydusiey t ti) Going developmental work bus 
siamiants are Hot easily wehicwod 


Using « PC and © Sonndcard for Popular Amateur 
Digital Moder 
Thorns 6M. Sailer, HIBSIMA/ARAW A 
Batpi/ www FFG 06 oth, ch!<teal bow haem hat tytn 

Rerenkly, MeO pave conmpnes (PCR) Nave become pow- 
erful enough 1 do serous Aig\wal sigsa) processing (ST) without 
thenced fors specuuilized DST" coprocessor, A standard PC soundcard 
ote wrap ig te rene Sewtie ee erioe ct ee 
Uheitel work) of Uke PC pricaiany. This sguipment inoether with ex 
apordiwiate Software Peckace alliwws lie bum fu opemale many popu- 
ber digital moi withtut e THC 


Tetminsl Node Controllers — Towards The Next 
Generation 2 2 


This peter describes work intoa new genenation of hardware for 
Ferimal Node Controticrs (TC's), This develypuremt hae been 
done under Linux On [BM coripatible mensware, Sut is easily brane 
ferable to a awe traditions! microprocesssr bused TNC design. 


On-Alr Measurements of CLOVER P38 Throughput 
Ken Wickwite, KBITY, Mike Bormock KRSIPZ sod 
Levrewull. W IDM 
bwickonitre on 
TWis paper 
throurhput of vations HF dactrensmission protocols 
amateurs. Mere we desunbe un extension sos of messurerunois of 
Usouylipn| fir feist and thor files sent using the file trinsier protoodls 
imiplenpentad in tho HAL P3"-CLOVER termina! aml Cnn wate pack- 
age. The Giles Wore traneinitied over near-vertice-meanienee-skyweve 
(NVIS) and one-hop skywove (OHS) paths, a Sa ee 
pul daly in our experiments wore snatyzed using sofware I 
writtcn Xa compe pct Halaiicd bd our CLOVER dats 
late. dypetrrererit ow Kae Se eee eng bent, fon 
hee, and hybrid Exce|) Mes are presented, end 
Trrpvghhut is compared vith dhrouckped using PacTOR gail TOR. 
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APRS Tracks: 
An introduction to APRS 


Bean Horzepa, WAILOW 
One Glen Aveniie 

Wolcolt, CT 06716-1442 
eiiad] stanzepagiet2.cmiaiet 
URL www, frprorge wal lou 


‘Let ave introduce you to APRS. Jo Ham, this is APRS, 
APRS, this is Jo Ham. 

JoHaur: “Glad to meet you, APRS.” 

APRS» “Glad to meet you. too, Ja.” 

JoHam: “Are you French?” 


APRS: “No, I'm Americun a9 upple pic. In fact, one of 
my children rms on an apple. a McIntosh apple to be 
specific My ovher child docs windows. As lor me. I 
belong to the older generation. AllT need ts 5 good old 
dose of whatever you have to keep me running.” 


Jol tam: “What de you do?” 
APRS: Tm a jack of all trades, # ‘Renaissance man." 
JoHam: "Can you be a little more specific?” 


APRS “{ do maps. ] Gay show you a map of the world 
und, just like that, | can show you 4 map of your 
neighborhood.” 


APRS: “Instead ofjoy-riding, say you were chsuffeuring 
the big head of the local disaster relief organization 
around a town that was fattened by a hurricane or 
tornada. The folks back wt headquarters would know 
instantly wear the big head wag located.” 


APRS: “Or, you can track potential severe weather fronts 
wross Tornado Allcy, and wary the neighbors when 
it's time to duck inte their stom cellars.” 


JoHam: “What do I need to do all that?* 


APRS: “You probably have most of what you need al- 
ready, like a compulcr, « 2-meter radio, and a TNC. 
Depending on what kind of computer you have, you'll 
need me or onc of my two offspring, MacAPRS or 
WinAMts. We are all shareware, so we are nol precy. 
Surf over to the www-.laprorg on the Interne and 
downloud whatever you need,” 


JoHum; “Sounds like a piece of wake!" 


APRS: “Sure is. Luter on, you can add GPS to automate 
things or you wan add a Weather station to broadcast 
weather Information. TAPR alls a ticle unit called 
*MIC-E* thar makes portable and mobile operation a 
lot easier by eliminating the computer and TNC,” 


JoHam: “This ts great! [can't wait w get started, It was 
definitely nice meeting you, APRS. See you later,” 


APRS: “See you on the maps, Jo,” 


Jol lam; "What's the point?” Latest APRS Software 
» “Bt " APRS for DOS is 7.4.6 ut 
eae ; 7 /uspe/S1G/aprssig/files\dasstull/ APBSdos 
aot = ees 9 a YO | MacAPRS is 3.0.5 a1 
P bey Evvoutditerr® /tapr/S1G/aprsag/files/macsiul!/Mac APRS 
. Ww 
ine = eg Ht vocation on | WiAPRSis 2.0.5 at 
APRS: “When you move, you change your on r/SIG/aprssig/fileshvinstuff/ WinAPRS 
your map and broadcast your move so that my map and vekees +s 7bé at 
everyone else’s =e is updated to show the move. ape/SIG! ig! 
Jolfam: “That's kind of dangerous if I'm behind the 
wheel.” 
APRS: “Well, Jo, onc of your passengers can change your 
map location or the change can be made sulomat- 
ically.” 
JoHam: “t low do I do that?” 
APRS: “You de the driving and leta GPS umit do the map 
updating.” 
JoHam: “That's cool! But, what's the point?” 
APRS: “It’s all about serving the public.~ 
JoHam: “Eh?” 
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Packet Radio in Education: 

Proposal for Implementation of Radio 
Technolegy in Classrooms for the Hearing 
Impaired 


Matilda Reeder 


This ts the alnrh of severul artioles appearing In HoPSR 
comering amateyripacker radio and lis poreinal in 
A [2 educational applications, These papers were ayson- 
bled aver several summers of tciuehing a graduate level 
course at the University of North Texas. Many thanks 
the Texas Center for Educational Technology sor allow- 
inv TAP to reprini this information. 


ads port of TAPR's goul ineducaiion, we lape that these 
artieles will be disseminated tu wv fareer group that can 
rake thd concepts anid ideuy to a next step or final uppli- 
canon/implememation, If you have a teacher or educator 
ay a friend, please pass these articles alang. 

—Greg Jones, WOSIVD 


Reprinted frum: 
Jones, Grew (ed). Tnfuxiny Radio-Based Communicy- 
tions Tuola into the Curriculum. Texas Center for 
Educational Technology. 1995. 136 payes. 
bitp://Www.toct.unledu 


introduction 

PROBLEM: The hearing inipaired oomnramty, 
because of difficulties im communicating with o total 
communication cnyitonment, ure more apt to withdraw 
inw an isvlated community: This ercates an overall 
community fos of intellact, talent, and potential, 


GOAL: Educate hearing impaired students to the 
capability and impdrtance of interuuting with the loial 
community by developing af understanding of and 
inleraction with the community through current evant 
eye vit # typical total communication method, 

radiv, 


Proposal 

For ull those who work with the Hearing Impaired (HI), 
the concems and conflicts uf Imeractine with o ‘Total 
Communicanon (TC) society are already known, For 
those who Jo not work with the HI community, args 
amounts OF ignurnnee exists. This ignorance is promoted 
by the fact thor HI, individuals, with rane exoeption, look 
perfectly normal, They arc not green or appure 
malformed. They just cdnot heur, Most cannot 
well. And the general pupularion docs nul kyow their 
lanviuige, Signiny, 

Because of these problems, the Al population is 
inclined to become prejudiced and insist upon sticking 
with Vheir own kind.” Thar is, the group Isolates iself, 
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the ptoblem with thisteolstion ta the loss bath the HI and 
TC communities suffer from. the lose of intellect. talent, 
and potentiq! held within each group, 


The It! community oon he maiorstreamed into the TC 
group, bul they cannot be forced th Interact: However, it 
16 heltevedt that the HIT fronp iu be brought to internet 
with the TC population ina manner that is comfortable 
and safe for both proups, Through radio internation. 


‘The radio is probably onc of the last communention 
areas Considered for the 11] group specifically because it 
isrenticlive to auditory transmissionn Not tuc. There are 
nwo oventes of coniniuiiontion through radio that cxn be 
used gucvetislully with the HI griups. The first method is 
us Old as Edigon, that ia, morse code. The second method 
id 4 Hew, fapidly erwing method requiring the use of 
informalion exchange via a computer. This is called 
packet radi, 


Morse Code Uses 

Morse onde is stil! \ser!  grear deal qth allo bulls, 
Morse code ss restricted to bands below 31) Mike This 
allows unyone lookiny forsomeone to communicate with 
in morse code can do so with little eFfpm, Huw cao the HI 
community bear Morse code? The same way fhe heer 
felevisiun,. Visually. Rather thanrequirmy a speaker to 
reodive the snd ofthe code, 4 light can be neved jn place 
ofthe speaker, Morse cent is sent in Gimbinations of dow 
and dashes. That is, short and fon loncs there is 
cyuipnent available co allow HY spudenis te cond and 
receive morse code 


Who: Kadio communications should begin With 
studicnix in the fourth grade. There tsar firm setting on 
the grade. The vourse could be started sooner ot Jaler. 
Howo\er, the fourth is though) lo provide 4 group 
rhot hes conquered luhor of reading und should be 
writing well, Additionally, it is a group with whom the 
excitement and romunce of “Socrel messages” will 
provideesyy motivation, regardless 


When: ‘Training for the amatcur nuliy license shuuld 
hegin at the beginning of the school year. The goal should 
be to have the class obtain (heir Novice license before the 
Christras break. This would allow the spring semesier tu 
be use! in combining the radin usage with all esasting 
curriculum. 


Curriculum Uses 

The children can use the radiv to identify informaion 
on the Jollowing fopjes: Geography: Where are their 
callers from? What is the weather like there’? Social 
Studies: | low is thal person different trom them? What is 
their town government like? Language Arms: Write 
introduction stones about themselver and their contacts, 
Current Events: What is gomy oo in the contwels 
town/state? Can the sradene find this untermation in the 
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newspaper? Other curncular Arca snd tomes are xley 
available (mathand science) butthey wore aot determined 
a5 relevant (o this [ist year group. 


After the first year, the students, upon entering the 
fifth wrude should be encouraged to continue pmictiuny 
their Morse code The $hould be tested offen and 
encouraged to try of the more complex licenses. The 
radio Cin be used in class on The same types of pic 
aidas and expanded fo math and scicace Dunn the 
sixthgrade the students shonld be mtroduced to packed 
radix, 


Packet Radio 

Quit sootely is leaning more ond more heavily on the 
usc of compulers. Ever the world of cadiv Aus 
developed uses for the compuier, This allows mdic 
Operaiors to cOmmuNnicnle using their computers 
instead of wclually talking. Thus, packet rade lils well 
into the constraints ofthe HI community. Additionally, 
it provides the HI with experience with cimputers, 
certainty developing carcer skills for ull sludents, 
regardless of hearing capabilities, 


Who, Packct radio communications showd boy 
With smidents in the sixth orade. it was mentlonad 
above that the efferty with Morse code should continue 
throughout the Gifih prade. Thus, the sixth grade is a 
Hotiral graduation from Morsé t) thé computers. 
Additionally, by this time the yroup should bave badd 
experiences With sonte contpulers within the existing 
shoo! yumeculum 

When} Training for the packet radio license should 
begin at the beginning of the schwol year, For all 
students who may have entered the school and do gor 
relain An appriiphate license, should be provided the 
opportunity fo eain thei liccnse. For those waiting fo 
witin their license, they should be teamed with Someone 
already holding their livemse, All aspects of 
communicating with packet radio should be addressed 
within the first grading period (e.g., six weeks), After 
this has been aceomplished, the students should be able 
to begin using packet radio with course assignments. 


Curriculum Uses 
The children can ose the radio to identify 
information on the following topics: 
Creography: The students should yo international now. 
Social Sudies: The student should discover different 
international rovemmments. 


Language Arts» Any writing assignments regarding 
contacts would be spprypriate. 
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Curent Events) Look up newspaper slories aad al- 
tempt lo spedk/wrile With sdnieone in thatcountry. 
‘he students showld try To validate newspaper sto- 
ries, 

Math: Students shold determing anteona require- 
Incols, understand tandwidih restrictions and ad- 
Vanlages, customize equipment if donations are pro- 
Vide. etc 

Science: Studies with other schools or individusls can 
be generated. Iitterface with the ¢ducstional efforts 
OU the spave progrin. 


At this point the curricular uses of packet radio are 
resinered anly by the iasmictor and. the students, Even 
language Gould be atudied, Ifthe contact answers in his 
or ber native language. Afterall, the HT community can 
learn to read and write other languages as well as their 
own. 


Equipment and Costs 

The initial setiip for the packet radio stations is 
incapensive and easy, When obtaining this equipment, 
it should be considerea that the tquipment can be 
purchased av capital cduipmentand amortized over the 
life of the eqbipmont. Additionally, if uhis initial cost 
of equipment is accepted, and less expensive. quality 
equipment can be purdhased, ther the savings can be 
used to Further develop the proyram at the years 
completion. 


Future Developments 

To maintain the interést of the HI stidents in the 
community. i thould be conswerea) reasonable to use 
the packer radia ata long term student development 
und mvlivaliunal cuncepl. Afier the first year,, the 
students. upon entering the seventh grade should be 
<neouraged wo continue pracucing iheir Morse code 
und the use of the computer. As the students progress 
through their middle and senior grades, the math and 
science uses of the radio increase, These can include 
the wac of NASA’s efforts to support education and 
provide students with the opportunitics to venture into 
the harder sciences. These can be addressed by further 
teachings of communications and satellites. 


Conclusion 

This program is considered. yiable for both the HI 
and TC communities_ It can be used with the students 
fhroughout their public education. Radio can provide 
hands on expericuce for students. These caperiences 
will evenmally weight heavily with the students when 
they begin to consider their careers. Finally, it will 
provide ao avenue of learmming benehvial to the cutire 
community. 
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Microship Status 9/28/97 (Issue #121) 


Steven K. Roberts. NARVE 
Nodiddic Research Labe 
wordy Gauslcomm.cam 


Nomuidiz Research Labs we deviled fo the prirsuit of 
namadness. It was created hy Steven K Roberts, wher huis 
Ocen a lwohmomad Jor tho past 15 ywars — wandering 
arviul (he US, on various versions of CompHlaind 
resunihont biepyle town us AENEMOTIE This was. a 
grand adventure indesd, hutafter 17,1) miles of pedal- 
-t Steve started dreaming of life with ma hills. 


Micrositip is the successor 10 BEHEMOTH. Ax you can 
imagine, the Micraship extends the design principles of 
BETEMOTH which can be very lrvxely summarized as 

asolar-nnpered Internet-linked mobile workstation de- 

sispwed to Aindir my plipsical loodtion irrelovenit. The how 

Drajeyt 8 an darailiv version of this, sienifivanuly nedated 
ia ropresdnl the cmpabililies of 1225-1097 leoltiulagy 


NAIL, is How ndorly J years intothe Microship projet, 
which can he lonxely desorihed ax a high-rwct wrultiluall 
With an-evrensive nenwork of emibodded conrcal xyxtems, 
wr sotedlire Invernet link, conrole Macintosh, dum radio, 
1080 waits of solur panels, denloyuble kayaks, wolf-tratl- 
érimg capability, on-board videu production; und whale 
rew fewely uf technomodic gizmology, More infisrmetion 

cob De foiind at tatp www microship. cin, 


“1 hate quatitions.=- Ralph Waldo Emersor 


Ganadian Road Trip 

hevery now and then, we are preseured with a choice: 
ophtruze ciicicncy or enjoyment (Whowh the former is 
enjoyable and Uie lutter, efficient). Soch 3 tradeoff appeared 
fevenily When i) Gains time i amimge shipment of ihe 
Fubrvur-19 hull/croxsbewrn sets from Sxincy, BC... and with 
ibe tempting Opportinity to visita few friends along with the 
picssing Deal \o gern vise lor Lisa (Elizabeth), the olhioice was 
Clear, Rowd trip! 


Bo pe aces Oe eo Oe eee 
Chine at every opportunity dropping in on friends, 
Cyyssing the border iw) Canada with a Hritish citizen gave us 
Our first teste of the bugsles that lity whexl — Lisa's preeence 
wis SUuffitient excuse for a polite bur thorbork search of the 
ruck by Canadian cistoms, 
Thast fiunile passed, we arved in the var city of Vancouver 

on the final cay of an istemationa Greworks comp<etilon 
Alleumpis to finda midiown hotel were thus met with bemiused 
chuckles, and it took Jive hours of driving anvund to find an 
overiced place to stay on a remule stretch of hinhwyy... 

Qur first task was to pet 4 G-month visa, Whiclt Link treads 
16 be legal I) the US) T played soins! tind citeled periodivally 
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back to the Atumid CA (owned by a fomner family 
Sounselor whe now gerves up world-class food. and 
espressu while doling par ry 2 a w (be endless 


Stcan of fusimned prions Be 9 Enrhassy across 
the street), witle Lisa figurative tot in hand, moved 
dowly cy Wie bis Of cfnies uviling her epee 


dclivwe o Complete lift history and selfsjustification 1 
pis ttt io is th Key 0 the Rede 
Th was 4 clase eal, Aappareti 


anyous wha ay ei ms rm 5 ead sr Ste barely minal 
in), acquire 3 ring G mont) viet (Just 


to give youl 
an ides of WicouserInendlinesy of this organization 


aIranging the appolameor 2 SAG phone call to 
the US lambasay’s Xhnumber in: Washingion!) 


Wespent an alternoon playing on Wreck Beach ( (ie apintad 
ide beach adjacent to LIC), thén nvaVed On 8) incre relived 
busines —4 ie aap i Salt Spoing [stand with Bob Smairy 
amd Bol Scnons The former, of aur drives, #5 
OY Tato woRerlly quirky: rola On De property, 1 
TOMX! homcwuilt structure aocessible only vis Tenwous steps 
carved inte a steep Wooded fillside where the Wall bry ttle bral 
iS WINGO Hd the teds arid the only sight ht this of 
dotighusly wild nmurcand tho Gulfof Georma beyond. 


We munaged a bit of TOW (Time On Wisler) iy Ganges 
Harbour, first in 3 homebuile wooden kaysh-ci propelled 
lonely by dine OF RO’ s pedal tirusters, later with Mark Gayuller 
on fis J6-fot Piver Dan milton, Curccw 0, Cas was 
enchanted hy hotlt, of caurse — amd copether the gay ane 


working fo preducuize eat unly Ukese dock drive unily bul w. 


scuall pres to be prepeliod by samen, Ar fis wring, se ane 
Jorumaté tn be hosnng dem as dah queers for 21 qéeks., 
Plyiog thar comademb: bibenginss und Shoication skills to 
junypalartthe key structural prajeots on the Milceastyyre. 


The other ew monvaten for the jaunt to Canadin was 1 
nick up hérrndoushy experesive het much-needed hoor pars 
from bulma im Sichey, By fhe ond of the rea! day, we lee! 
mrepped four amas (outer hulls) onlo our Yukiins toof rack 
with frur folded akas (crmesbeanis) nestled among pillows 
atop the fistan. The border yuardy rasturally supped ts, neti 
thatthe anias Took suspitiously like vorpedoes, bul affer beng 
ancured they were “vate parts hey lecus pass without pary lige 
duty. And yee, tbe emimigratian officials enude sure thal the 
final step of getting beck fut the US was fraughr with 
uneasiness. -almom denying Liss entry despite the official viss 


uLher passport. 


_Canoe-Tri Integration 


Wenonile tt, of course, and at this wriling are unmersed 
in refreshingly physics! work, tying together the key 
Stouciural components That will ready the boats for their 
first test sails, hulls, erossbetmis, nys, lechuetnisyrqdders, 
decks seam, thrusters, and slectic auxiliancs, 


We fix! « chunk of 3° alumunum tubing at a rocycliny 
center, and Andrew Letion chopped it neatly into two 21" 
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hongths the will mtcept our nomting ss (25° maniord 
luau tubing with to Uelrin beings), Noo skp — 
ixlidg wih Tcfo onpeption 2 CSI. in Senta 
Cis, followed by ches shemhing ant huni tp the 


The fies Ghergiess pars we fohevaliod wer ibe “eis ncsts.” 
curved wells chat accept thé Grisehens and conple nights 
moment into ihe rest of the bast sructure With bedor Kats 
Koppelman fof Cosmic Flipes Gane. here i inlerview onc dor 
Techweb); Lasrand | converted the Pulinar parts into macs by 
svrroundiny them with Formica and thin phy weed. hike wath 
hankened cpurty aeelbevelle ath der ondbeyaricaes to aadhce 
the comers Afier mummemmus Gudts OF melfase wwe we began 
pully certs (2 from each) — te layup cnretating ol 2 layers of 
G-qunec Zibernlass on the hiss lis tandile (se vempas, follawoti 
by lavers nf Mivince, They all} exttho tip besnrtifislly_ andas! 
nie, Bob end Marearesculpang Divinycell foam, Susping fhe 
bulkisesds and classing the neels only ihe Wenonsh canocs to 
begin the ritnaranizatia.. 

Inaddinonto Bol, Mark, il at asics Lar pra 
to Lonnie Ganible for bavklunw 4 rolling worketand under one 
ofthe boats, as wellas John ane Sinn Anim ict engoing 
consultation on the countless critical choi mvolved iatrying 
to get dhis right the frst time, Bosrd dimensionaand plazenrent, 
cuddcr specs, dihedral, ana angle of allan, stress calculations... 
poms think We have if all figured our, new knowdadge 
imbovirs pew unknowas. And a3 always We are oristintly 
depending on Dovid Merkvirewser's viructural cogincering 
expertise 10 help ub Gere oot everyting fran) the proper 
onicolwlion of lass fbers to the most effective way to inieunde 
suspension into the hydrauhc wheel deployruerd sysiem. 


(Footnctr fo te chave: coached by inher (Vkoples, we just 
defined daggerboard plavextent.,. rising thesall an the floor, 
finding the comers of eiftet of the mangular pert and ube rere. 
derermnining chcicretacve areas, und “The 
bot (jan line... the CE infdhis rie wath Vie bafFand 4 tat we yheut 
3 back fhom the leading edge of the mast. A fterstnwehny with 
the nasqy structural and performance issues of cxterzaal loeboard 
mung. we're tending toward an offset aighed dagzerbourd 
munk along th= part sheer. i i aw set 
approximately atthe leading edye ol the pedulingervelope This 
yall be worse when hitine bottom, but better ar all other lines... 
we're working on a spring-Inaded retraction *vstern,) 


Links for this section: 
Cosmic Hippo: 
http /www. weet. org/cosmichippo hint 
David Borkstresser: hitp-/Ayww.fontus.com 
as nated smitilio; PO Box 1437, 50 Augustine, FL 
2085 
Jim Antrin: biep//wwwvingo.com/antrim/ 
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Pedal 2 Solar Thrusturs 

Bob's thruster ix an elagant picoe of enginecnneg thst 
wall doucdess see daily use ay thio adventure,., quietly 
wavering effor int 34 knots of forwwd 
motion AS" sraintess i inpys shalt yn the loft side ofthe 
device carries crank nUMion und serves as a turning axis 
fordeplovmcal. Molded 0 the end ofthe shall isa stepped 
collar of filled epoxy and glass, currymp the roller 
bearings as Well ev o Sant diye wear, coupled wa 
1/4°-pich chain & & 10-1000) cog On the piipetler shait. 
A tensioned idler reduces the cross-acction of the wnit'to 
the tuiviirnten necessary to pass ibe chain (which makes a 
OPA ogarbe Ivist), and Wie pip isa lige 12° two-blade unk 
thar Gur be quick-chunyed (0 allow repairor choice of 
pitch. A mgidsd skep pootcets the prop from bottom 
GUnieet, dad the internals nie ino Hight oil buth to keep it 
quict und prevenc corrosion, 


Nove of the foregoing, however, gives A Sense of the 
vlew#oce ofthis design, noral Bob’ ¥en sraunshi JTtwas 
Dhcanhy to Wich him on Salt Spring Istand, building this 
unit in tis workspace in the wonds... his shop at the time 
adin-foored atied filled with nylunge bike parts, the office 
& Vin parked next lu the vegetable ganaon After observing 
Bob for a while, Lisa commentesl that shel! nover again 
accept "i don’) huve adequate workspace! as an excuse 
for nol petiing things done 

We're boping thal olf sé of these thrusters will help 
get this product offthe ground drop one in a kayak and 
you can crulst comforulbly iS knots or sprint at 7-H, a 
healthy boost over avenge pe dling spend (3-4 Kovls} 
with the sdded banuses of comfort, use of hapger 
muscles more eptinized lor locomotion, and hands-lirec 
uperation. 

The current Slates of our thnister integration is 
completed placemeoramatysis, with ihe shalt 14" above 
the bilae w allow heel clexrunee. Andrew Letton ie 
desigmng the remoyable pedal and bearing assembly (lo 
allow sleeping in the hulf), and Hob & Mark have come 
up with a system for deployment, retraction, and prop 
Styicc. 


The other thruster is clevtne — cach boat carries a 
retractable Minn-Kois #2EX motor with bidirectional 
PWM controller. Jeremy tleath, who was part of our 
student teain at UCSD, is working on a FORTH board 
that wall implement the basic contro! task that we need, 
allowing the power available to the thruster to track a 
running average of available solar power. Lach boat 
carries 430 watts of Solarex panels between the hulls, 
whieh in optimum cendifions can gcnerate about 32 amps 
at 12 volts (approximately fll moter thrust)... but we all 
know that ideal ennditions are rare, with dirt, shading, 
temperature derating. and suboptimal insolation angles. 
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The solution is simple: We'll use Hall-cffect current 
acnsors jo penodically grab two readings: the acmal 
cunent going to the moidr, aad Ihe net curren. enienng 
the: baticry after subtracting all other system loads. The 
processor is basically a sniart potentiometer shaft, with 
fhe “Vhrotile” on its topyt and sin “woruator™ on is olmput 
(actually 3 FET or two emulating the Minm-Fots 
controller's input pot). The software cans the aotual trusy 
ata vole that reflects Ibe wveregs cumrent avalleble from 
the solar array after sll other demands have been satusfied 
— this is the “free power” that we can use without 
Wurtang about battery ebnige Ievels. Any duust request 
above this level will light an LED on the eo in 
indicate (hal limiting {staking place, 


Of course, this isnt quite enough, we als have (6 
sausty ihe RED ALRRT mide that might occur if the 
grest looming mountain ofs freighter is bearing down oa 
usand we don'r care abous the furure stuns of the battery, 
4 “Thrust Lowit verde” switch will physically bypass 
the whole processor and directly commect the elo 
the diraster, , 


Links for thls seotinn: 
Pedal thrusters: mailio:ue76@ifreenet victors beca 
Minn-Kots: bitp://www.jws.com 


Web Projects 

hor quite Some Gye, Wwe ve been planning to create a 
“Vutval console” website 10 Unek our adveotives. and 
with likely developments im educational tie-ins we are 
more inflerested fhan ever in making this happen. We had 
4 prodiictive miocting moently with Mike ‘Gittclsoho. 
Straw Rose, Alex Rumester, aud Nathan Parkes —with 
the ‘result that investivation is mow Umderwsy mio 
serverenesident database tools, procurail scripts to accept 
hourly telemetry blocks seny ironi the boats, and sollware 
10 uflegrate nav, «nyironmental, and intemal dats with the 
wel) interface: Mach more on this as it develops... 

In addition, Chris Smith is workaoy with over 100 
Microship sponsor logos, building some sexy displays for 
“5 our web site and the console “electronic decal” 
slideshow... 


Sponsor, Media, And Event Updates 
Once again, we havea number of sponsors to'thank... 


Sharp Electronics has provided = pair of color 
muce-Videu cameras, likely to see service as the console 
calimeras aimned at cach pilot, The others on board include 
(he 1woin dhe turret, an underwater camerethe Sony Hi-B, 
and probably one on cach radar arch, looking forward, 


The Hewlett-Packard Logic Dart I mrntioned in #120 
has drrived, and is even cooler than Lexpected .. basically, 
« sleek handheld logic analyzer with casy auto-ranviny, 
xoomable wuvefort browsing, marker-based 
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measurements, the ability lo display in-stale 2s a level 
distiney from ground, and basic functionality. It's 
beslififil, aisy tO use, wid even talks via TR tomy H-P 
caleulstor printer! 


Statpawer, which we visited in Burnaby, BC during the 
recent Canada trip, c¢placed the 24V er dorstad fost 
year with their latest 12V modal, Bach boat can accept 
dockside AC vis Manaco shore power hardware and 
charge its own bittety to the sheence of solar inpur- 
Marince also sent a care package of power goodies that 
includes electric borns, outlel testers, power catry 
connectors, and cables. 


To #120, T reported the donation of MicroLAN 
hardware from allay Semiconductor, mantinning that 
we Were potentiall¥ stymied by the PC-based 
development covwoonent, This pe ed ao inriguing 
résponse from a company cal A, offering, an 
embedded version of the Dallas IMEX protocd), This 
sounds tke 0 most Ss pe solution, analogous (0 the 
device trom Addends Electronics we use to ilk to the 
Sony VCR with & Vanilla serial print. 


‘The Casablanca fran Draco Systenis is really proving 
its worth Th you tyive ame! for video production heywind 
the level of two-VCR assemble editing, and you don’t 
huve (he budget Mr S200/hour professional edit-surtes, 
you MUST chicck us out. Lisn bas deca rapidly 
developing expenise in producing project video, the most 
recent of whieh Was chown dunn ary Wik in Busioo len 
Natiral Microsystems, This is precheally a desktop 
publishing system tor-video, and gives dmaring flesioiiny 
mneadered transitions, video cllccts, tilles, and editimy... 
all it & box the’size ofa far VCR. Magic sndt.,, 


One more sponsor update — Tetherless Access. the 
company, ie No more. The | Mepgahit/second wireless 
Interne! link 4 our fib is till in eee howerer, and 
rentnins so through the courtesy ofthe Wireless Field 
‘Test progece with local Tei provided hy Dewayne 
Hendricks. (I'm writing this on the plane enroute back to 
the fab ftom 4 cig in Boston, and belicve me, going back 
in modem Speeds, even with the lovely PowerBook Duo 
2500c¢,; has been 4 challenwe...) 


We have a couple of offer news bits. 


Ifyou want te read euother peripective on this project 
wad teghnomodics in general, check our the 'fechweb 
picee by Ecith Koppelman at the PRL selerenced belbw, 


AiSovmes culpa for nt) meniityneny im the just ise my 
recent speaking giz at the Tech Museum of Imnovsnon in 
San Joge (the furure home of BEHEMOTH). To prevent 
the nood for = similxr spolovy m issue #122: Ii be the 
banquet speaker at Pacificon, the Ham Rade convention 
in. Concord, CA om Oct 18, These will also te 2 opore 
technica) forum about work im progress earlier m the diay: 
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Links for this section: 
H-P Logie Dart: http/Avww. bp. con/infa/Logic! art 
Stotpower: hitp:/Avww.stalpawer.comn/ 
Masioae: phonctu:707-226-H6(0) 
"BA; 
hitps/ www, Huron. conl/Conarrtions/Catlogs/pba. hun! 
Draco Casablanes: bilpi//Wwww.drace com! 
WSF Wireless Niel Vest I*roject: 
bips/Wwireless.oldcolo.com/ 
Techweh story: bttp;/inew.lechweb.comV/acceas/ 
Tech Muscum: hilps/www,ietech.org/ 
Pacificon: bitp://Www.indare.org/pacS7_ third 


Footnote: Basten Jaunt 

Well, T otade the mastake of nor posting this befare 
vooming cross-country lest week, sv naturaily tiere’s a 
bit more that hes to be ceammed in, T'll keep it brief: 


The mp ihelf was inferse,. fir the Het ce, C Shi 
BEMIMOT bee a speaking pie and met it hy plane af 
making coy usw cote crusicoary drive un the Mothcrship. 
We bad a pair of crates bunll by Tris-Pok, fie) handed hens 
over 4) Consiiidimied Preighrways for the fone haul so Baton, 
It wae intercsmmy tracking pengress (ia wow cfiwy.com, but 

> The wailer cor todk & bi SanfeWher entoule 
shearing ui AS OnnTRAVCS autem platform and destroying 
an awe. All this came (v Evhi the night before my tuk: in the 
Hurborade flyatt tar we pulled throwh. did the way, armed thy 
bike bark at Cablonwa, and need vin Louisville to vee my. 
diel At leastinow we know shipping Blu WMC) 11s peasible, 
bul hetler interna! packaginie is nexdad.. 


Second, while in Boston we tad 4 fascrouling visit with 
Steve Loutre), (heanisvengiverr Who crented the sweetest 
aiid Most nobiist pocket Orviser I've ever see — Adelie 
This 30-foeter, optimized for cxtremely 
harsh-eiiironment Yathny wn Worthert Canada iz from 
sent eM, & eshmonral lo excellence. mechanical 
enginosring (hat'll curl your foes. Custom titanium 
components, yaskel Goniprestinia hatches, deployable 
wheels, hydraullo stecring, arbon<kinned honeycomb, 
and an overall sense of perfection. Inspiring_- 


And finally, we returned trom Boslon to find that Boh 
and Mark had mide substantial progress on curfoam-core 
decks, gunwWalo cxtonsiins, dnd console nest 


That's 1 for boWw—] 1 try to keep these updates more 
current, but Major Upheaval hey just ahead with lab 
nwye-out only two months away. This is the omc... & you 
ure Nedr Silicon Valley and know sea aimee 
space int the 2,000 sqft range, plesse let us know ASAP! 
We have a couple of pussibilities developing, bur nothing 
is Ok all certain except the dale of our departure From dils 
Familiar lab, 


Cheers! 
steve 
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Amateur Radio on Manned Space Vehicles: 
improving Amateur Radio's Future 
Through Enhanced Space Frequencies 


Frank H, Bawer, KASHDO: 
AMSAT-NA Vice Presidem for Murmed Spave Prograuis 


Abstract 

Since 1983, Amateur Radio bas had frequent or 
continngus presence on space vehicles with satronauly 
and cosmonauls Gn-bourd, ‘ly date, tens of thousands of 
aihalevr fadio opefitors and their guesis have 
commumicaed with wauonauts and cosmonauts in spact, 
Despite the outvtunding sucwess Wf this facet of aniateur 
radio, it hes beén plagiicd Wilh « sigmfieant 
problem-many parts of the world, including most of the 
U.S.. canaot relinbly receive the 2 yieer signals from the 
Spacechorie craw members thic W severe frequency 
interference. This problem is even worse for our amateur 
radio Collcaguts in space: This paper intends to describe 
the problain diar asmon ius and cosMmMinauls in spuce andl 
teoresiria! amuleur radio operators endure fo achieve 
contact suctess. It also provides sonie high-level 
Tevormmendarlons to relieve this problem in the fature 


Introduction 

Amateur radio on humun-operuted ypuce velucles 
staned in 1983 whey U.S, asontur Owen Gammon, 
WSLFI.. was pranfod permisaun by NASA to fly a2 
meter hand-held wanscelver ou the Space Shutlle 
Colunbie. Since Uot first mission on STS-9. the Shuttle 
Amoavir Kidio EXperimeat (SARBX) hes flown 24 
times op all of NASA's Space Shuttle flect. In 19R6 the 
Russian Space Station Mir was. launched. Shortly 
Qhereafter, umateur radio Was insiallod on Mi, This was 
Accomplished throygh jomt cooperation by the German 
Space Amateur Funk oXpenment (SAPEX) icam, the 
Russias Mir Amateur Radio EXperiment (MAREX) team 
and the Ts.S. Mir Intemmitional amateur Radio EXperiment 
(MIRECX) team. Since these humble beginnings 14 years 
ayo, umesteur radiv hae become o mainstay on all Russian 
and 1.8. plationns and will continue thie tradidion 
permanently on the International Space Station (18S). 


On Earth, remote scieniilic and research outposts like 
Aalarctica hove dsed amateur radio 1a provide 
psychological solave for the members of the research 
lea and educations] opportunities [or siudenl wroups. 
Like their Earth-tbound researchers, the Shitile and Mir 
adtronauts and cosmonmiits use tmatcur radio a5 3 
spontansiis Communication tool to permil random 
communicativn wilh people on the ground and 
pre-sehedwed contacts: with their Inends aod lamily 
Early om the intertational teams who coordinate the 
SAREX, MIREX, SAPEX and MAREX programs 
recogruved the high visibility and tremendous appeal this 
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new focef oTannatenr radio offers the weneral Gonumuntty. 
Asa result, all these tawmns hve anplomended educational 
prourans Using coranmuications betwoon avieunsuts and 
CodmonaUls ASA ESOS NO Hid be Salen! SIAC (Ost anvateur 
radin, sorenue and (evinolovy. These prigrams have been 
\remendously successful, They provide Our international 
youth a.stimiuliting potiway to beyan the amateur radio 
hobby and provide an pmutcur radio experience to whole 
communitica that is positive and remembered for 2 
lifctiine. These positive experiences se Vital forthe furure 
oP amateur main, Voday's student hans represent amuteur 
ridio's Giturc. Moreover, the nosilive experience to the 
community is vital it ined whe aotednd CoVveNnstits and 
radio Trequency interference issues threaten the vinbitity 
of ham radio's fiture 

When crew-operaied amaicur radio in side begun un 
1983, il was very diffioult to select frequencies that would 
be compatible in all purts of the word. The 2-neier 
bandpla) in LARL! (iermational Amateur Radin Union) 
Region 2 (North and South Amériea) is Very different 
from what is. used in Repion | (Murops, Middle Bast and 
Africa) oe in Reglon 3 (Asia and Australia). ‘This problem 
bas gollen signifivantly Worse over the pust 14 yours due 
lu tho popularity of packet radia in the LS and the 
sipnificumt worldwide inflos of ocyw radio artateues thet 
have flootied the 2 meter Mand. Crowded [frequencies 
requires frequency shuring and strict frequency 
enordinaiion. These methods baye worked reusunubly 
well for most lerrésirial-bised hams, however, they Have 
HOt for thease who wish to communicare with the 
ASirUnKuis Sd Cosmonauts, Tyom dn astronsuts 
perapective this frequency problem makes the worst DA 
pileup look likechald splay, The orhiting crews are, naany 
Nites, Yuille frustrated with the inwbility to Comimumeule 
with their fellow hums beesuse oF unwanted frequency 
iNtermerenoe, The following séotions Wesoribe the 
problems thar the space communicators (hams on the 
ground and the crew on-board) face everyday und some 
potential solutions to the problem, 


Communicating With Space Vehicles: 
Similarities and Differences with Traditional 
VHF Communications 

Belore we delve into the question of frequencies, let's 
first understand how space travel effects amatcur radio 
communications. [here are three significant effects that 
space communicators experience which are vustly 
different from what a VHF or UHF ham radio operator 
traditionally expericnces. These include 1) a signilitant 
change in station visibility, 2) the requircment to 
compensate for the Doppler cficct and 3) the extremely 
long path length of the signals which results in weak 
signal communications. 


Page 22 


Packet Status Register 


Space Vohicle Visibility 

VHP QSOs. are predominantly secomplished using 
“gruund-waye™ (as compared 10 “shy-wave”™) 
conmmlinidatiais éhaijues. Therefore, the contacts are 
usually Line of sight, The bigher your antenna, ile further 
you can commtuierie, [fF you are driving in your car ond 
operalé simples with unullicr oer, your conMMileations 
“circle” is about L-2 miles. you Locrease your e[feetive 
unienow height using a repeater, your communications 
“circle” Worédses 0) 15-31 miles of more. Spoce Vehicles 
liresally ke the “repeator” idea ta mew heights. Figure ! 
Uluatestes this cffoct quite clearly fOr the Rusaan space 
stallion Mir. AS Sho\wn, the sisibility circle encoimpasecs 
the entire contiacnm! 18 ar lings ‘Mhe white dots thar 
tniverse frotn te boron) left of the picture to the upper 
neht represent (he mution of the center Of this Visibility 
circle every two qumites, Thus, the center ofthe vinibiliry 
¢irele mpyee from around New Mexico to Wieconsio in 
about 6 minutes 


Figure) providosa graphival representation of several 
points that are crincinl to understand the frequequy issuce 
Vehicles in spute see very large parts of the world, 
providing & grea! coninilowliuds Uevioe Space vehicles 
move quite fast overa terrestrial hany’s stativa, Shuttle 
und Mir provide « maxitium cf an 8-10 minute 
cominubications Opporttiniiy for & ham didng an Orbital 
pissy, Dye to thee Vautage point, sacs sumians have “hig 
cars.” Tn other words, radin tramani sions not intended fir 
the asroiouls Or évéiGnudls thal occa on the spec 
“luiion Oplink Frequenoy will cause interference on the 

ce station. Ther® ore ni orders in space, Figure 1 
clearly (ilusirales tbat al one point in the orbit, Mexico, 
dhe US. and Canada cary al! wormenucicate with Mir wt the 
cove five 


Figure 1: Space Station Mir Visibility Circle 
During a North America Pass 
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Doppler Effects 

The Doppler effect |s the Change in Frequeney that es 
observed hy Gn individual When ih Gbjest travels towards 
or away from that observer. When youstnd nearthe osck 
of a fast inoving train, the whistle nigh pilched aw ut 
ipprouches aod bevomes lower pitch when it passes by. 
Space stations move at 7.5 kni/rec; so the Doppler effect 
faruch more pronounced. A erotuunt! Observer wall yee the 
Mifor Shuttle 2neler duwalink Gejticncy increase vip 10 
6 3.5 kHz from it= nominal frequency as the vehicle 
approaches. Atclosest approach, dhe downlink wil] be 
Centered a the geminal reywenvy. As the vchiiole moves 
away fron the pround starion, the ohaerwer will see up (0 
a }5 kita decrease in frequency [rom the nominal duc te. 
Doppler. 


Hoppler becomes Important because it meth» that 
space vehicles nted s wider vhannc! sepurstion a 
ground-based aotivity. Currently, Ute 1M. 
channel spacing iy de LS. i elther 15 Ree ur 20 kHz 
Ty giwranite infertércnoc docs oot cece with space 
vehicles, an 2ddiuonal 5-[ 0 Kiiz.of separdtion ts required 
ON 2 meters due to the Doppler leo, 


Long patit length 
Moss VIL line-ofsight contacts are vonducted wath 
point-to-point path lengths no lonyer than 30 aoilles, 
Contrast this path Jength with 300 oiiles al cloves! 
for "ir and Shuttle. Ac Gewre | depicss, the 
Shunde and Mir range circle is show! 2K) oes in 
ditrneter (ibe width Of the continent) 0.5.) This sery 
long fhao-of-sigbt path foneth pots communications with 
(hese snace faring Vehicles in the weak siwnal category, 


Despite these observations, dere are tinies wiherl ants 
unt (he groliid Hote copied both Mir and Shuwle usw 
handhelds tanceivers. While this reception is quite 
exciting for tte groiued-baaed ham; iLrarely lasts formore 
thu 30 vequnds (0 one mune. Also, it usually oocurs 
only When the-soace station artinide is favorable and while 
the vehicle is making ite closeseapproach to the ground 
station, 

To have » meunuingful (] minute) conversation with the 
orbiting crew requires the use of receiver preamps and 
circularly polarized gained antennas. Song terrestrial 
suemuls close tu the Shuttle or Mir downlink will make 
reliahle communication with the xpsce station untenable 
due to the spillover of signals through (be pre-amp or duc 
to ground station receiver desensitwation, This issue is 
quite apparent on Mir where tha current space station 
downlink (145.30 MHz) is with 10 kHz of the APRS 
frequency (145.79 MHz). Strong terrestrial FM 
Uperalons adjacent 10 weak signal space nperations is 
detrimental to cffective spzcc commimicatons, 
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Astronaut and Casmonaut Experience 

Many of the astronauts and cosinonsuts who are hams 
art not your “dyed inthe wool” radid amareurs. They are 
wcoustompal (0 usily radios. for spage communications, 
but have rarely experienced sham radio DX pileup or 
Sven! ORM. When faced With Gintinual mlcrfercace 
[ruin voice repeaters, Dlusts fiom packct mdin stations and 
Stray voice =nipets from simplex operators. the orbiding 
cfeW sh0n WroWws weary of hain mdlo es an effective 
CUMMUnIAYONS Mevitin, [fis also-very difficult for the 
orbit crew (o change frequencies a2 they pass from one 
territory to the nent. Whar art needed are clear uplink 
chumoels to ibe ure orcinhers and 4 set of frequencies 
thus will not require the spice crews to switch frequencies 
Tron) One part of te globe Lo unuther. 


Summary 
In summary; to effectively communicate with Shutile, 
Mir wid 18S crews using VHF requires: 

+ Clear lipliok and dowalink freaucocies. 

* Aroimme) ghannel separation from otheractivities on 
Z meters of ar lenge 20 KHz with 25-30 kHe being 
preferable. This separation will cover the Doppler 
shifts aa ivell as the weak signal concerns, 

4 Frequeucies: thul can be used throughout de US. 
since the Space stalion's visibility encompasses the 
élite US. for periods of time: 

& Foequenties tha! can be sed world wide since the 
Seite steGon overiips several covnticd at the same 
lune, 


Frequencies In Space — What's the Problem?7 

Right now, foguency interference for manned spnce 
vehicles isa tremendous problem om 2-meters. ‘The tires 
LARD regions (Region 3, Regina 2, and Region 3) each 
have difterings banciplans See figute 2. As shown, in 
many purts world dw owe meter hundisonly2 MHx 
wide (144-146), Sinpe cacics at VHF and above are 
primarily useil for line of sight communications, these 
frequencies have been traditionally coordinated at the 
local level with oo poncent for global coordination. This 
means that many coliitriés within a TARL region each 
heave differinw bundplans or “gentleman's agreements". 
This issue is cven Worse in the U.S, where “local 
coordination” oceiurs at the city. territory (¢.¢ Southern 
California, Mid-Atlantic; etc.) or stale in space, “this 
“iocal coordination” becomes a problem because line of 
slghl communivahiOns Gn the Spave Shuttle and Mir (and 
eventually the [memadonal Space Station) overlap 
several cilies, countnes of continents simultaneously, 
This causes interferenes an space und on the Earth aad a 
vinlaiion of these gentlemen's aereeinents, Todara. the 2 
meter band represents the most challenging coordination 
effort because iy tbe most used ammteur mao band and 
it is vurrencly dye primary baad for SAREX and Mir, 
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~) Other Modes 
5 — Packet/Digital 
§ Sees OSCAR Subband 


Figure 2: 2-meter (144 MHz-148 MHz) Bandplans for IARU regions 1,2, & 3 


Until last year, the Mir crew used 145,55 MHz simplex 
as the amateur radio 2-meter frequency for voice and 
packet. This frequency was also used as a downlink 
frequency for SAREX. Many international organizations, 
especially the European community, have asked that Mir 
and SAREX move from the 145.55 MHz frequency since 
it is a popular simplex frequency. See figure 2. 


The Mir crew are currently using 145.80 (downlink) 
and 145.20 (uplink) for voice and pagkey. Thess chitiges 
were made hy the Russian MARICX lew and fhe German 
SAFEX tcam to conform with some of the manuied space 
frequency recommendations that Came out of the 1996 
Region ! (Eurmpe, Africa and Middle Enst) LARL 
conference in Tc) Aviv, Esracl, li showld be noved dias 
thés¢ frequeticy recommendations have nut been 
approved by the other two IARU regions. Whila this 
specific Trequency recommendation may work well in 
part of Burope, il violates many ofthe bandplans utilized 
in Region 2 end Region 3. In partioular, [45.20 is 
absolutely untenable in the U.S. sinte o¥cr 140 ropeatcrs 
in this counoy use this Freqaency or Frequencies withirr 
10 kHz of this [requency, Therefore, sinve the 
changeover, many US. radio amateurs who have 
atfempred to contact Mir huve been cited by acter lacat 
radio antateurs for not following tho Region 2 bemiplen. 
This change bas also résulted in consideranle 
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repeater-generated QRM on-board Mir, This complaint 
has been lodged by the astronauts and cosmonauts who 
usc the radio on Mir. 


The use of 145.80 as a manned space downlink is also 
a major problem. The primary issue in the U.S. is that this 
downlink is very near the APRS frequency of 145.79. The 

i rationale behind the use of 145.80 as a downlink 
Feauence is thar it is right ar the edge of the weak signal 
OSCAR sub-baad, This feguency choice is Considered 
to be an excellent compromise 35 2 “quand” hetween ght 
weak signal sute)fite users and the'trreytrial VHF tans, 
As stalod previdualy, the Mir and Shuttle Gowilinks ore 
considered weal: signal *M ae inns. Whe AMSAT 
international cormmmranity would like t) keep 7M munned 
gpace downlinks al ornedr tho OSCAR sub-band edge ts 
mininiize interference with CW/SSB weok signal 
salellites hike AMSAT-OSCAR 10 and cyeniually Phase 
3. 


The 145,20/145,20 pair used to be a Tepealer frequency 
paitin Punope Itshould he noted that the Gurepean VHF 
SUCIMMES MOUNted & wrest CAmpuen Over many years ta 
mayer repeaters oll this froquancy pain This was 
neconyplshed hacause 145.40 is right on the band edge yi 
the OSCAR aub-band ani hese reptaters were interfering 
with salellite operations. Now thal the 145.80 frequency 
15 clear, the Eurupean VHF soviet) belicves usm this 
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fFoqueney is an exceilentohoice fur Mir, Shurrle, and 18h 
i Ewopo and will prevvisle and cflecy ves Way of keeping 
VHE repeaters in Rurnpe from re-establishing this 
frequency put. 


In reviewing figure 7, one might anive at o solution to 


MoVe the MANGA Spude SehVily TO he OSCAR subhand 
(145,80-146). While the Ma, Shutde and (SS dowulinks 


ure cOngulered weak 6M sigrats uplinks Thom terrestrial) 
based bans clewly are not. ‘The AMSAT internartonal 
community is extremely concemed thet luygl powered 
Uplinks in the weak signal OSC AIC subshand will cause 
seve intervenes 10 OSCAR. 10 and eyentually to the 
senginve receive systems on Phase WD, The compromise 
15 fo use freyueneies On the sub-hand edee (145 80) of 
close tothe sub-band cdys for downlinks and move the 
high powered uplinks to am -arce well away bom lhe 
OSCAR sub-bund, Ag shown in Tigure 2, the asterisk (*) 
portion of the Region | and Region 2 bandplan provides 
an excellent area for potential ammucd space nplinks. A 
portion of dug area in Region 2 includes die frequenvy 
144 39, This may be an cxcellent freyiiency to ave the 
APRS activities since parcot Region 2 (Cuuads) uses Une 

uoney for APRS now. A. combined movement of 
APRS and the cstblishincny of dedicuial, world-wide 
Qumeter frequencies for Mir, SAREX and 188 will 
provide an unprecedented level of culluborulion and 
wuinproinise 10 amateiir radio at the nation! and 
informational level. 


Manned Space Frequency Suggestions 

The tollowiny auaned Space frequency stiggestions 
nlive beef preseited ta the AMSAT-NA/ARRL (eam 09 
well a5 several PARL) consultants im thos US and Enrope. 
hese seem to solve the manned Space Prequency 
problems destrited |i this paper and represent the best 
compromise between the sazellite weers and the VHF 
COTHITUMTY . 

Manned Space Frequency Suggestions: 
1) Worldwide 2-mi¢ter Downlink Frequencies for Mir, 

Shuttle, and ISS: 

primary: 145,80 MHz 

backups/altemates: 145 %125* and 145.990* MHz 
2) Worldwide 2-meter Uplink Frequencies for Mir, Shut- 

tie, and 1SS: 

144,490, 144,470 and 144.450 MHz 


3) If a G00 kHz split puir is desired for Region | (Europe, 
Middle East, and Africa), the following is suggested: 
Downlink 143.80) 

Uplink 145.20 


4) The AMSAT-NA VP. for Munned Space Programs 
will work with the IARU, the ARRI. and the U.S. 
Digital community in an éffort to globally coordinate 
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the hove Meaweacics Tr oanned space operations 
Globil coofdination of all nor eoafidental manned 
spac lreqwenetes for |S meters, 1) meters and 70 em 
is highly recommended and should be inmtiated as soon 
ns porsitle. 


Nore thar the ebowe split mode frequency 
reqoram Ons do par preclude simplex operations, if 
required: For simplex uperations, the team will use 

vencles which will mintmue frequency contenton 
such ay 14.49 and. 144.47, and 144,45, 


Sonclusione 

Communicaring with axtronauts and cosmonauts ts an 
exciting snd challeuwing facet of amateur radio, Currently 
the orbiting crows and the ground-based radio amaleur 
endure significant frequency intérfercnce issues to 
achieve success, These lrequency problems have limited 
Ue Qrowt)) and success of this wWwoumumecation medium, 
Moréover, the full potential of tts facet of amateur radio 
to mfiusc new bleod inlu ihe hobby through educational 
Opportunities Yor students and is pusitive expenence tw 
the community has beer) somewhat stunted duc to these 
frequency problems. Several wuypestions have been made 
1 Tinprove the frequency issuc on the Mir and the Shuttle, 
Let's ke (his opparminity to develop a compromise 
eolution that benefits all and yusraniecs 4 strung Duture 
for amateur radio. Once ancomplished, we can proceed 
With the design Af thé amatéur mio station on the 
International Space Station with renewed vigor, knowing 
thal i) will soon become the altimatc station for 
capenmenters, DXets, and amateur radio eaducatinnal 
wurenoh 


Announcing PerlAPRS! 


Richard Parry, WOIF 
rpary@iqualcomm.cam 


I have been working on PerlAPRS for the past few 
months, It provides some unique functionality for APRS 
users. The code is stable and | now feel comfortable 
releasing it. The paper describing i( was published in the 
proceedings of the 16th ARRL/TAPR Dipital 
Communitations Conference held Oct. 10-12 in 
Baltimore, MD. You cum sce the paper and get the 
software at: 


hitp.//people.qualcomm.com/rparry/perlaprs 


The application was developed under Linux/UNIX, but 
since il was Written in peel itshould work on any platform. 
| look forward to hearing from anyone using it, 
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Reactions (o the Proposal to move APRS 
Activity to 144,39 MHz 


Steve Dimsc, R4HG- 


As inany OF Yiu know, AMSAT-NA has dsbed that 
APRS move ifs operations off 14579; 144.59 is 
suyvested as urcplucement, Like many other APRS users, 
my Visceral redorion was Wo Way, we Wore there firs. we 
need the single nutionwide channel, etc. In. order to fostor 
und between the two-urupy, Prank Bauer, ie 
AMSAT-NA Vice President of Manned Space 
Operanens, submitted a poper ty the Digital 
Communication Conférence, Since | was organizing ihe 
Friday ANURS seminar. the paper was forwanled t me. Lo 
#aliistell, the pwper talks ahour why nqunned space ham 
Operation je importwit why they alzo need a single 
Frequency, aiid why 145.80 wos virtually the anly chowe 
lei to them. Ho closed by suggesting # vompromise, but 
provided no specific offers, 


i thought about thar a while, und devided to sec how 
serious he and AMSAT -NA Were about a caroprompsé. | 
tonked at the nid APRS-SIG messages milking aboul a 
move, compiled the pbjeclionsy, and proposed a 
comprotiise. | Was ploesntly surprised: Frank upped the 
anie and i proposing an APRS/Manned Space Alliunce. 
[hi distthe ciivetiors beluw, and how Wwe addressed therm, 


T Want it (6 be clear I do not feel thar! on “Hexotiauny” 
ol behalfof all APRS Users, 1 have muiio it olcar to Frank 
that APRS has po singlc spokestoan, (if some proposed £ 
be pamed APRS Vice President of Frequency Selection 
I'd min very far, very fast) and that APRS fonctions us 
wontrolled anarchy nore than anything else Likowine 
this offer has not been approved by AMSAT, TAMIL oF 
ARRL. fam making a proposal (2 APRS users, and hope 
to foster diactssion nadia cewh # consensus No deal has 
been struck, nothing ts written in stone. T 2m posting this 
[to the APRS-SIG] to inform everyone of the possibility 
of con\promise aod to hear your comments. 


Objections 
1. “APRS was there first, True enough. and no way to 
compromise on this,.. APRS moves, no halfway solution 
is possiblc, 
2, "MIR is dying, why bother”. MIM will indeed be 
abandoned soon, likely before we oun implement this 
ropusal, This isn't about MIR, tr is about the 
Mernational Space Starion (ISS), which hopefully begins 
wwonstruetiion next year, On Friday it was announced, ut 
the DCC APRS Seminar, thor Amateur Radio has been 
officially ownifested hy NASA toe ISS. Frank showed 
some nice drawings of the ham pallet, with exchangeuble 
modules, Very very cod). You should have been there! 
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3, “APRS has not been welcomed on the ypace wesets ” 
oris “considerdd 0 second class eflizen,” This Was volded 
by several poople whew the subject has coume wp in the 
pest, but is uot really wwe, Yes; Wwe were told to stsy away 
from MIR, hut this is nut run by AMSATYA, On the 
other band, SPRE and S')'S-72 were experts where 
APRS was specifically enoouniyed. in any case, to allay 
Tears, we will osk AMSAT-NA, TAPR, and ARRL. to 
ollividlly support aay specific agreement we couch, and 
ta acknowledge that both manned space ops and AVES 
aie vital and exciting modes of ham radio. What ptovide 
beuelits to har pada ™| generul ane the public at large, 
Furthermore. | atked for a eusrantee of APRS 
experimentuiiun un operation on Gitire digital satellites, 
Phase 35), did 153, Prank provides) brs persunal wuarutee 
that APRS will Se allowed om ISS (yes we haye ton 
top<), und Ire will work te get AMSAT-NA lo commil Io 
the same on other hardware, but of course that is Wot 
within his personal purview, 


4, °Why should | pay \@ move my digi?” Truc Sane 
For ninst of ie, o hone wall bea simple matter otnuming 
a dial. ‘The cost & tum disproporttanatety hy digi owners, 
who may neétt to replace not just crystals, but radine, 
cavities, and anleninis uy well, since many use cowiwiiercial 
=Wipoien| which myy not be minahle ghar low, | prupesed 
an AURS-OSY fund, mou likely atiministered hy TAPR, 
thal will reimburse digi owners for theif eXpenec. 1 
pledwed $300rfoe the find, and challenged Frank 1 match 
me, which he dikf. We will solicit funds from the 
AMSAT-NA snd TAPR membirship as well ay the 
pencral APRS and lini communities, Coninvercial 
entities will alad he Osehed, both for cash and 
diecouniy on cyunprret is of this syetem ure many 
ahd will be worked out befbre we proceed. 


3, “Tdon"t want ' go through courdinating another 
frequency.” How muny peoply arc.an 144.397 No one 
knows, bulnol (uo many. Unnl recemty itwasan AMSAT 
weak signa) band. TPihere are sume luval Users, perhaps 
they can be advised of the situation and the need for ux to 
move, and even mehuded in the reimbursement program. 
Also, after rereading the PCC tules at Greg Jones” 
suggestion, | find he is right, simplex operations do tiem 
require. and do not receive priority by, frequency 
coordination. (f you have a coordinating body that 
bundles digital simplex systems, then work with them, but 
for the most part, junt get on the Prequency. 


So where do we go from here? 
1. Lets hear comments dnd suggestions, Please my to 
Suy constructive, 


1 Listen on 144.99... ifyou hear nothing, und you agree 
with the propoval, pul up u beaworn explaining our plans, 
Besides establishing our use of the channel, it will also 
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Grav nul any other users of the channel so wr crn talk: 
with them- 


3, 1F you have a digi thar will need money for OSY_ 
Avurt out whal yaa need and what ibwill cox, we plan u 
set ona WWW database for the dissemination of the info. 


+. For those in Norihem Califomia, oan anyone put nie 
in touch with someone ‘dclive on the PRBS sysien 
running on 145.79 tn the Bay Ares? They neat to be 
involved in this as well, 


| think this is 0 great spporuniy for APRS to gain 
Vidibiltly and respectability, nat to méntion a trie 
nalonwide channel which we can share with Canada, It 
leo hes (he ponentiol to make uslook very selfish iP we 
don’) Sompromixc, Please (hink about thigaeriqusly, and 
d you don't like al, try to come up wilh consimelive 
alternatives 


Bob Brmingy, WA4APR, 


The frequency issue is complex. is 9 life member of 
AMSAT, the ARRE, wad wuthor ch APRS, my (eel are yy 
all camps. I have always fell that APRS will be best for 
everyone if it has its own dedicsted frequency hecause it 
i¥ # Single mussion wpplicahon FOR MOBILES whu 
wander nationwide. Unfortunately. 245.79 \ehich 
evolved in snany areas iy still not galning cavordination in 
sonic arcas and of course iz not workable with fivture 
SAREX and maimed space niissns, 


Actually the vatating of 144.39 from the old OSCAR 
hand by AMSAT may mate it available (p mas 
Delore ii wets gobbled up by someone elke, i eoal have have 

as a. conlinent wide siovic APRS foequency {is 

plready APRS natinewide in canada). We need to.ask for 
it NOW Go listen, see WW you ean find anyone on the 
frequency. Maybe set a TNC to beacon there so iF there 
yreany calglin users they choy conte you, . Might even 
be 4 fun 2m BAND opening indicator since wan) there are 
any DIGI peaters there, EVEKYONE will be DIRNCT! 
Humenh!!! Perfect for Meteurycutler puckets too! Meteors 
occur EVERY day, not just during rare showers! 


The good news out of the TAPR/ARRL/APRS 
conference is Chat AMSAT uppears walling lo cndorse 
APRS as a viable pocket mode on furure spacecraft und 
on the Space Siation! Steve Dimse has a good ica in a 
contnbutery funding mechanism tn help I'UND the 
APRS movement {144.39 lor those who are unable to 
Afford acw crystals for major dipipeaters. 


BEST case scenario: 

We get a “blessed nutivnwide frequency" some APRS 
Satellites. a full APRS station op the space station and 
LOTS of fin 
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WORST caso: 

Everyone makes big fies arid hobody Wins... We 
continue with 4 spliniered iregs we have now and add 
144.39 where available as a Sth! 


I think Stan Horzeps asked for EVERYONE that was 
Seriolis!) inipheted to gery FACTS, so we know how 
miny APRS. siions are crystal controlled. In my cause 
only 3. of my 6 one-watt trackers une crystal controlled. 
Allele except for S$ midre MEI data mdios are nunable. 
Maybe we could gel MF! or someone to bulk purchase 
144.39 crystals for their radias. 


Tthink itis.a GOOD thiny for APRS astiownide. In a 
Tew dloys. look For ny fot rigs on 144.39! 


Stan Horzepa, WAIDOL 


Hello Molks, here are thé results of the survey | 
conducted ceyuniling the moving of all U.S. APRS 
operations We 144.39 MHz 229 were responses received. 
147 GA) favonng the move: SZ (3655) against the move, 
Of the 229 reyponses received, 83 were from APRS 
sas oWwnersoperators Tiieir votc was 42 (51%) 

the move; +1 (49%) *(4v6) favoring the move. And 30 it 


VAPR Bound of Directirs: 

ty TAPR. in stippor of its APRS SIG and the 
Orgunléaien’s Many APRS users, recognizes that APRS 
isa Vitel und cxciting Gecct of sinatcur radio 

2) TAPR xtpport ihe cxpenmecntanon of APRS 
through various amotcur radio satellites and the 
Inlernational Spares Staton, 


3) TAPR endorses the concept of an APRS-OSY Pund 
ind wall help Setup Gnu sdinsmasicr such w fund when the 
time becomes tecessary io ficilitaté the potential OSY of 
the APRS US. infrastructure, 


4) TAPR approves a donation of $50() to support the 
QSY initiutives when the fund i establizhed. 


AMSAT-NA Boanl of Directors: 


The AMSAT-NA. Bol? also agreed (in cooperat 
with the Tucson Amateur Packet Radip (TAPR) 
organization) to help wo ongoing effort simed at 
roiniinizing Uke impact of moving a large oumber of 
current Aulomatic Packet Reponing System (APRS) 
uscrs off of 145.79 MHz. The Bourd agread to donate up 
1 $500 ty a find to help detnuy needed expenses of 
yunvus ised Geyuenyy APRS node operators in finding 
another “home” for their APRS ions in the USA. Uf 
the shift to unother frequency eventually proves 
acceptable to the APRS community, it would help resalve 
onc of the fast rematuing iasues in clearing 143.80 MH 
for worldwide use by MIR, SAREX and ISS. 
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Bob Bruuiiay, WE4APR. 
haw ingetads nary sail 


Now tat someof Vou wre finiling the fin of tuning into 
thesyhole LISA un APRS vin Steve's APRServe interne! 
system, yuu might! find this file appropriate Tor where | 
think we are headed. “I his fle euggests that vou coordinate 
a fncal APRSnel channel thal simply “serves 2 
conlinuuys Stteam of all the dart trom the agtional 
ATRServe matwork. “Tal way, nol only you. ‘but all of 
your tval ines can see the national network real time... 
just by tuning To sour oeol APRSnet channel... 


APRSnet 15 tise! on the pionccring work of Steve 
Dimse, KSHG, who wrote ATRServ as a System (br 
linking fogethér APRS inteme! “worm holés'*:so that 
APES wafficnadunwide could be distribured among such 
yilew vis (he very high bandwidihof the meme. APRSnct 
is an ectelsin? WO Aid Onginal pla to aot enly provide 
nationwide connectivity between such APRS inrernet 
users, bul ta also. provide on-the-sir nationwide 
conleetivity 16 Mobiles and Other Sudtiuns without direet 
inveme| access. This also provdes the mechanism for 
extending the APRSnet thw disaster areas or areas thal 
have (61 interme: vonneutivity! 

ATRShet is completaly compatinlé with whe catsting 
nationwide APRS trac network on two meters and 
just provides for the long haul of data nation’ Worldwide, 
The system exchaiges all of the standand APRS type 
pavkels, Postion, Stars, Objcots, and Message\tsullerins, 
Sce Steve's paper in the DCC proceedings ur on 
httpd /uprs.o\videm chore /usihual, 


Siniply Said, ony APRS suo that connects to one of 
Sreve’s. APRServe situs has access to all packer 
nationwide for wacking, weather moniipring, and 
ihessaginy. The network is distributive in that each suelt 
Stating pot only receives packets from the internet, hut 
also injects any packets he hears into the samc. network 
for @Veryone elec. This way the actwork is very flexible 
and ney dependopt on afixed system of sites. Mac PRS 
aircady does this because ww has a hull in TCP-IP 
COMM inivalivns inlerface. DOServe is a version of 
APRSdos thar was modificd for areatcr tracking capnoity 
and for tis application, The WmAPRS version jn alao 
unclerway. 

A Lis writing (Oct 97) there are 8 nodes, Miami), 
Annapolis, Cincinnati, Nashville Californie and two un 
Ailanta. These nodes do. nothing mire than ship every 
packet heard ow VHF/VAF or Satellite to. euch other. 
(Currently; everyUung is shipped m Steves APRSory in 
Miami for finther distribunon. Anyonc telnetting: to his 
site nt WwWW.aprs.ner TOTS! will see al! of these packets 
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and they minty also send thelrowrnllocal monitored pack ers 
inwo the APRScry nctwork. 


APRSnel extends this worldwide intemet commect vity 
to local and mobile asers via dedicated [GATE stations, 
Whereas Sleve’s GPK Sorve Software Serves all of the 
imlemet sites, (GATES take this dst and cransimd ilo 
local APRSuct channe! Tr Incal use. Some of’my ideas 
abiut APR Snel volver! from (het John 
Tlanven, WAOPTY at the DOC, HamWMeh: Rethinking 
Packer Radio. ALahougl his application Was serving up 
WHI LO (hfe toil Bins community, I have extended 
this ides to serve up the worldwide Al'Snet. 


Surpmigmy enough, the efficiency of ARS pmiocols 
allows us to do thiscven with aly } 200 haud (for guy). 
Here arc some Hens and definitions: 


, » This is the Sinule 
nitionwide tracking chaavel Wuerently in use, Just us now, 
all mabilas report their positions and staws on the 
nationwiic APRS frequency: in their local area. Ag more 
aod more APRSner sites come on Hine, mobiles und fixed 
stations need only 2 minimum pyily Jeni (0 cover their 
hwalares and muke sure their packets wt least ost os 
nearby APRSaet site. 


APESnuct. Chanoc)) This is a local channel Wherever 
there is an [GATE It is preferably slilferent in cach ares 
needing o clear chitin! goordiaxtion. The APRServer 
ininsmills 4 Guolinous streao) AF packets of everything 
heard viatthe interwet on tis chyroel, ‘This is similar to 
ihe ACSAT orommes) Gut xsumes that everyone iz 
iisteniag sad wall colléet what he reeds just by munitonng 
the channel. This contiruqus distibulion af packets is 
Called sireuming. Any uscr desiring to see the national 
APRS picture, munes [rit this channel. 


TGaile: This isthe veneric (emu forany Internet Gate wuy 
Sate thar is serving APRS Garg unto = lowal APRSnet 
channel, 


APE Serve: This is Wie so fhvare wrillen by R4HG to do 
(he intemmet packet serving lu all the IGATES. DOServe 
1s similar for sites who usc DOS bor it doesn't have the 
inull-connect capability of APIServe). These features 
ntwy be built inl Mac’ Win APRS soon too. 


Talkhack Channal: To allow for Ihereased capacity in 
the futurc and ta .aveid cluttering the National APRS 
channel! with keyboard messuges between FIXED 
Staudns, each APRSne node een wld » “Wwikback” 
channe! where it listens for Incoming aaffic tn many 
stances, it way be ad(dntageous i use +/- 600 KHz 
olsets sq Wet normal Oliset ininseeivers enn be used 
These talkback channels are apain, only a local 
coprdination issue. 


i ! AU 121K) baud, aver 600 
suations eumeally sees by APRSery can be tracked on 2 


* 
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10 niinote cycle period. As tosding increases, algorldims 
will kick in, to iter redundant transmissions such wa from 
FIXED station positions to allow mobile position reports 
to he raforted mote nften. At todays rary of 10% 
mobiles, this could support S000 users nationwide ats 10 
minute mie before savuration. 


Beyond thar leve), 9600 tH or wdulitiunal streaming 
chaniels Will be siccessary, fn fret. other useful APRS 
dats can be distributed it the same stremn, sich a9 
PMWIN WX dale, and DGPS synak, 


Just like with the cellular phone indwary, there 1s no 
Tinti) (0 the cepdcity of the sysiem, Ay more and more 
users comeon board the ARSnet “cells” just setsmaller 
and Ware thoused. One chanel may become the weather 
éhannel, Another muy be the BAST cowst chunnel, 
ancither may be the WEST coast chante Or anollier May 
become the special event channel. Phe user just runes | 
the steaming channel of his current interest in maw aren, 
As more and more users join the inlémeét. les on-air 
bandwidth is required 


With the dirsstit demise of puckct BBS systems; thers 
should beplenty of ViIF bandwidth; avatlible for these 
applicdtions.J1 ig umpurtunt loaole thal these APRSact 
channels are in Aixcd oreas and are wot even preferred to 
be shared, Therefore ordnniion iss bocw jssuc arid even 
other bands then 2 meters are quite beable. Travelers or 
vintiors svould be alerted to the Joga! APRSaet channels 
by clicking on uny GATE symbols he ces on his APRS 
map. 

Messauing: As sophistication grows, the APRSnet 
sofovare will not only transmitesll packers on the 
APRSnet chunnel, bul (vill alsa splitoff message puckels 
and send them over m thé local APRS channel ifit hows 
thi (he reveiplene is local. 


dizer oofiware Phere is na Gistinetion af the user end 
in APRSnei allie Or conventional tralhie except Jur (be 
Froquency scpamition. Home stations sumply mojiitor the 
APRSnet channel if they want tm watch nationwide 
activity, They 44) iransmit their wale on the nomnal 
AJRS oalional channel, or later, on an altemmate APRSnet 
taloack channel. Mobiles will also operate as normal on 
the oatiOnal ghinnel, and will be able’ ta see: sll local 
Aotivity. Stations wilh intemet adurcss will join the 
network that way. 1hus.frecing Up valuable RF spequuci 
for the mobiles and users withoul interme! aches. 


Excqucnoy Planning: First if is aesumed that the 
AMSAT proposal for a single sanctioned APRS natlonal 
tricking frequency will go forward Bur in addition to 
that national cfforn thc APRSnet sysiem will need a 
niinimum of one other local APRSnet channel for the 
Intemel sircaming Channel. Notice that this channst does 
not feed anything other than local coordination, since it 
is Lor u fixed silé application for fixed users. As activity 
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Srievs, un addivional talkback channel may be required. 
Carefyil plauniny carly.on could arrange for the talkback 
Channel to be #/- B00 KI (7 From the streaming channel su 
thi! gurmsl TYR offzely can be uscd. Por example, if 
145.63 is the APRSnet channel in. an area. then 145.03 
bould pussihly be used as ihe low duty cyele Talkback” 
vhenoel tu APRSnet. 


Trangition: Unfortunately ihe APRSnet concept 
Tequircd a OW Wo-air packs! proweol, This means that 
Only new software (after ARSdox 796. Mac 2.0.7 and 
WIPAPRS 5.4.0 19 mequired lO 4e¢ thes new on-air 
APRSnet packets ow the steaatny chinacl 


For APR&dos, here is What you need: 

NServe ifyon Wave a dumb terminal TRLNET access 
sO You Cin Conpect fill (Loe 1 the inieme!, You connect 
this PC 10 ‘tae internet. access modem/serial port and to 
2 TNC, DUSserve then streanw every thing il hears on the 
internet ims Transm hrer to all Other locals on a lool 
APRSnet eliannel. 


APRStig: Any APRS afler 797 will be uble to capture 
all packets wy the APRSnet chmmel, bur will have the 
wwual Lmitition of only 150 suutions belore if bevins ta 
throw away old posits. APRSbig is 3 version of 797 that 
eliminates Things ke ihe DF/ WX! and GPS Univers to 
MMke room formany mgr shins Currently it can mack 
300 stations! 


50 ibere iis, ¢ plan, Notice J didn’ say it was THE 
Plan, but it's a straewman thar we canal! begin to discuss 
1a make sure wedo it nahi, 


Comments of TAPR on RM-9150 


RM-9150 is ibe Aniendiment of Pars 0 and 1 of the 
Cammission’s Rules to Inprove the Procedures for 
Aduressing Senqus Rule’yrolutions in the Amateur Radio 
Serviue, and to Creute uw Privale Sector Complaint 
Procedure 


TAPR supporls the Petition which asks the 
Commission to change its rules w permit members of the 
Volunteer Amateur Auxiliary to bring evidence of 
malicious imesfercnce wioluliony direclly before the 
FOC's Cliter Administutive Law Judge. This judge 
would be alithirized to delesmilne if the complaints have 
inétif, 1 issue chow-cause onders and to designate which 
complaints should result in o Hearing. 


Given the acute and serous cature of the problem 
Which the Petition artempts ti address. TAI" usks the 
Commission to move this matier to the Nolice of 
Proposed Rule Making stage a5 soon as possible, 
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Amateur Radio On ISS 


Prom the AMSAT News Service Sulleiin 285.0] 


This post week, the following ground breaking 
annolincenicnt was made ip the international delegates 
that comprise lhe cuzreat Amateur Radio on the 
International Space Station (ARISS) team: 


‘Dear Delegates: Ourjuint culluborstion at the ARISS 
iniernutionsl Conference last November Wity extremely, 
suicaesstil The sighed Memorandums of Understanding 
reprenenting our combined oamminnent 10 develup « 
single, coordinated amateur mulio vtytion on [8S were 
prelaiined to the top TSS ofliciwld. NASA bas given uA 
commitment, Amateur Radio is naw un official 
payload of the international space stutiug.” 


Por the past iew yoary, tie SAREX Working Group and 
lost NoVomber the ARISS-Ineemationnl (cum, have met 
With members of the Inutrnaiiinal S Station (iss) 
Program) Offive \o gui ecoppiance of amateur nadic on 
the spice station. These effarts_as wel) ds discussions held 
this paar month with ARISS jen member Matt Bordelon, 
KCSHIL, and the ISS Payloeds Office at the Johnsvn 
Space Ceiiter tn Piousion, have led to dio following plan 
for amateur padin ve ISS. 

The plan (5 divided into three distinct capabilities. 

1. Pars, the xelivery of o rransportable amatcur radio 
station: With (he first utew scheduled to arrive ih January 
1999 for w 5 month Stay. It must provide the basic 
capabilities that will allow the crew ly establish voice and 
packet contacly with fends, family. school groupe and 
Other amalour radia opertiirs It must be re dora of 
operating fom within ihe Russian Service Module, « 
module ¥oth good Ezzth vielbility and the primary crew 
residence during the early part of the assembly saquerice 

2. Beternal pallets will provide the sscond oapwbility 
and location for amateur radin equipment. The EXT RESS 
pallets, located on the 53 (starboard) truss sepment, area 
perfect locatiun lor potential repeater and micnosal-type 
payloads. These pallets, which anc duc to arrive on 
ISS-UF4 it Jaruiry 2002, have power, thermal, and 
telemetry comncetions. They also bave good Earth 
visibility. Esch pallet will he installed robotically. 

3. The penmanent station will provide the third distinct 
capability. This permancnt station iz expected to house 
the most complete aniaveur nidio station with the greatest 
functionality. ‘The U5. Habiwion Module, currency 
scheduled for delivery sometime in 2002, will buve good 
Earth visibility and plenty of feedthroughs for external 


to inclide several seiicucy tare’ and muxics (SSB & 
FM) and have the ability 16 intertiice with the 185 audio 
and video subsystems AMSAT-NA Vice President ft 
Manned Space Programs, Lrank Baucr, KAIHDO, 
mnwluwed: “This ts truly a monumental decision Which 
will solidify the Tunwe of amateur radio on mann! space 
veHicles™, Hecontiued, “As Our space explorers occupy 
the iterhoGondl Space slubon and eventually venture to 
worlds beyond, amareurradio will courinue to provide the 
adventures of space Might directly to radio amateurs, 
students ond the general public on Earth". 


Whell he leanied of the devwion to make amateur nidio 
an otto) payload on 15S, Joerg Hahn, DLILUM, from 
the German SAPEX team Sualed. “Thank you for your 
very POSIT VE Wai). Ahese are very stimulating news..it 
is a good sign to know that the ham activities will be an 
official pest of ISS", Like the current SAFEX, MAREX, 
MIREX and SAREX progmms the ARISS iyternatioral 
parurers ure siniving ty devolop au amareur raul slabon 
that will enable expermentatiun, promote interest in 
amateur nulio, afd spark student's interest In the stiende 
aid techovlogy fields. The AMISS team includes 
members from tirent Oriwin. Gomany, Italy; Prarce, 
Tap), Russa, Canwils aod the United Smtés, 


Stay tuned to Fite ANS bulletins a9 the Nerdware 
ooneepts fron the internarional partnery solidify into a 
preliminary design. for more information on the 
Mniérnational Spice Station and the planned wsscmbly 
Seyuignec, soc Ditpe//sramion ens 2ov/stanon/assembly 


[ANS thanks Frank H Raver, KASHDO, of the 
SARES Working tireup for this report. 


Riverside Convention 


TAPR atieided Wie ARRL Southwesl Division 
convention held in Riverside, California on September 
13th, 1997, Dewsyne Hendncks. WASDZP, and Greg 
Jones, WDSIVD worked the TAPR booth dune the 
show. 


The conference was very pice and we got to mise! many 

1 APR members who came by to say hello. This part of 
the US holds a large percentage of TAPR members (at 
feast 24%), and we plag (o continuc attending for the 
foresceable future. Many of the ARRL leadership were 
tand we golan upportunity 0 talk oo mnany of theo. 

Sondy Heyn, WASWZN, as narmal took great care of us 
during the conference making sure we had seating st the 
hanquel and wenerally msking the TAPR folks fee! most 
weleumed, Thanks as always Sandy! In addition, there 
Were several in-depth discussions with smaller technical 


antennas. During the in parmners meeting in groups regarding spectrum, APRS, TUC-52 
Houston, the team agresd thar this station should include | Geyvelopment and iowes, ewes 3 (OST enjoyable 
slaw scan TV, fast-scan TV, packet, voice, end | syenr 
es perimental modes. Moreover, the plan is for the saten 

Pais at Pecks! Salus Reweter Pal 1857 - seus 66S 


it 


The levders of the SW Division Fried Heyn. WASWZO, Director and An Goddard, 
WAXD, Vice Director before te benquet. Pood amd Art have been lueg time 
vepportens of TAPR. 


Dalu Sinner, W6IWO and Bill Heary, KAXGWT at che ILAL booth. 
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1997 AMSAT-NA Conference 
Greg Jones, WDSIVD 


I was able to attend the AMSAT-NA annual mecting 
which was held on October 17-19 in Toronto, Ontaria, 
Canada. The first time it’s ever been held outside the US. 
TAPR was awarded a very nice plaque in thanks to TAPR 
and its members for the $6000 RUDAK donation and all 
the hours that various members of TAPR have put into 
working on Phase 3D. You know whv you are! Thanks! 


The conference was well attended and we gained 
closure on several project issues with members present at 
this conference that where not able to attend the DCC. 
The best news is that we have several potential RF 
projects as a result of vanous hallway and after-hours 
mectings. Ill write more in the future as we get 
something more concrete to report in the way of projects 
lo be funded. 


One of the things that came out ofthe AMSAT meeting 
is that Phase 3D will need around another S270K tw get 
the satellite in orbit. 


At this time I am asking TAPR members to donate 
money towards a check to be written at next year's 
AMSAT conference in the amount of $5000. Send your 
check for the TAPR Phase 3D Launch Fund to the TAPR 
office. 

= . SS 
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The WXN Weather Server 


John Bennett, M4 X1 
Jbenrrctnigiievansville ner 


Releuse 6,01 of the WXN Weather Server is now 
available for download The main reanure of this release 
ts the addition of a driver for the Maxcinating Electronics 
“Weather Observer" stution, The sensors on this unit have 
Kimodl oll to be ghite stable with good acourosy. The 
humidity sensor is the same as the oflen cursed device 
used un tie Healh 10-5001, However, the circuit used ia 
yory diffcrent and works quite well, A Welcome relief 
from the Heath snafy 

As iv the pest the following weather stations ure alyo 
supported: Heath 10-500); Peet Brothers Uliimeter I, 
Ultimeter $00, and Ultimercr 2000: Kantronics 
Westhernorde 


I have added # substantial amounce of on-line 
troubleshooting documentation on meniory and setup 
problems. : 

A configuration tool is now available thai will help 
check tie BPO and WXN configurations fo: conilicts. T 
knuw the BPO sctup has long been a problem for most 
folks that set up the switch for the first ime Dovsn’t do 
everything. bur will cilek most problems. 

Thefe are Two solinoes for the Software on the Internet, 
ROM) and TAPR: 


KSTU Is a ftp only site: 
K9iampr.org, director: /wxn 


The most recent revisions of my cade will be found 
here first, including beta versions, bug fixes, and 
additional drivers and Olber siipport files 


If ordenng from the TAPR oliice be sure you specify 
version 6.01! 


The files to download are: 
WXN60 ZIP - Weather Server (complet¢ package) 


BPO408A. ZIP - GENPO's switch code (version 4.08 or 
later) 


On the interest sidé_ we now have fivepodesnctworked 
in the southern Indiana ares, and 1 hope to add a sixth node 


The last entry us te new node | hope to have up by the 
=n Of Mic year, T have die weather station and just need 
to find a location and. sponsor, My buped for location will 
be somtewhere m southem Mlinois, SW of Evansville 
There is also the possibility of adding a Seventh node 
somewhere NW of Evansville next year. These would 
cover the two arcas from which we receive our severe 
weather 


In Uie next felease, T will add support for McCallie 
Mannfscturing's lightning demctor. ! already have one ip 
opéralion bere il home and have four other units to he 
instill io the field when I get the code completed. The 
server will return the number of hits detected fn thic last 5 
minutes, 5 minutes, hour, ctc. The unit is sturdily 


constructed and ouly $25 each. 
Another fenlire I hope to add is the ability to output a 
dala stream to be fed to another com for use on a data 


disploy Walt, What brought this on is the deal J made to 
get the Weather station installed at my plice of whrk In 
Newburgh. I have io do something lrget the weather data 
up on the CCT'V system in Ourschool, 


Hopefiilly this will all happen before the end of the 
year 


Tf you have questions, | can be reached by smuill at the 
tildress hove. 


ARRL Audio News Debuts October 17 


The League inayguraied ARRE dudio News, a weekly, 
Web-based aiudio news service, on October 17. Conipiled 
from The ARRL Letter, ARRL Audion News will include 
the week's tup news [rom the world of Amateur Rudho 
and the League ARRL didlo News Will be available in 
RealAudio formal via the ARKLWeb, 
hiupy/wewarrl.org/, Tucson Amateur Packet 
Radio—/ APR—has gengrously agreed w provide space 
on its Web server t» permit the League to offer this 


‘service. 


Senior Assistant Technical Editor Rick Lindquist, 
NIRL, who compiles and edits Te ARRE Lorrer will be 
the regular on-air voice for ARRL Audio News. The 
Service will be available iret to anyone and may be 
retransmitted in whole or tn part for bullet purposes 
provided ARRL Audio News ts creelited as the source 


i fo mappa > an i Esch-edition of ARAL Audio News will contain up to 
Evansville, IN NANl-7 Heath 10-5007 10 minules of timely Amateur Radio news. It Will be 
Newburgh, | M4iXI-4 —- Fescinating Bectronics. available via the ARRI,Web every Friday by 9 PM 

ee hes aie eniven, . Vastem Time. Dial-up telephone access to ANK/. Audio 
Petersburg, |N sna Peet Uitirreter |! News yal ss hie rie " ; 

(remote op onty) For more information, cootact Rick Lindquist, NI RL, 
Linton, iN NSLAX-S Heath 1D-SO01 e-mail n1rl@artl. org; tel BG0-394-11227. 
7? Ti? Peet Brothers Ultirneler 2000 
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Call For Papers 


Twelfth Annual Southwest Ohio Digital Symposium 
Saturday January 17, 1998 
9:00 aan. - 4:00 p.m. 
http://y3,on¢,net~rkuns/swohdigi html 


Thesken Hall, Middieiown Campus, 
Miami University. Mididletown, O11 


Sponsored hy The Center for Continue Education, 
Mismi University, Middletown, 
DIAL Radio Club, and The Ohio Packet Council 

‘This. is the formal call for papers, for the Twelflh 
Annial SWOH Digital Symposium If you have an interest 
in CW, RITY, Packet Radio, AMTOR, ctc., and would 
like to discuss some aspect of the hobby/service with your 
fellow bums, please forward a ttle, absimect ¢1 (4) words 
or less) and a brief deseription of your qualifications to: 
Hank Gireah, NEXX. 
NSXX@WEMWO.OH.USA or 
72277, 706@Compuserve.com 


The South West Ohio Digital Symposium has been 
held each ycar since 1987, for the purpose of ting 
digital modes of communications via Amateur Radio. The 
primary, bul nol cxclusive, thrust is packet radio and 
nenvnrking, but we wy to.present other modes including 
CW. RETY, coherent CW, etc. (semaphore and snoke 
Signals were discuseed during one session.) 


Sponsoring organizations afte The Center for 
Condnulyg Education of Miam University, the DIAL 
Radio Club, and the Ohio Packet Council. The 
symposium is non profit, we make no moncy - we try to 
break even, 


The Top 20 Responses to 
Software/Hardware Problems 


20, Didn't ! fix it already? 

19. THIS can't do THAT. 

18. T can't test cverything! 

17. It's just some untucky coincidence. 
16_ It will be dene to no time ar all, 

15, Of course, | fast have to de these small fixes. 
14. I'm almost ready. 

13, Oh, it’s just a feature, 

12. You must have the wrong executable. 
LL. Yes yes, it will be ready in tame. 

10. | have not touches! that module! 


4. Well, the program needs some fixiny. 
5, Tt did work vesieriay_ 

2, I've never heard about that 

|. Strange. 
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Nominations Sought for 
TAPR Board of Directors 


Tudsen Atiatéir Packe! Radio is 
\nchrporated in the State of Arizona 
as 0 mun-profit scientific add 
edicational tnsciturian, Ip is 
recognimed by the IRS as a 501fcG 
cax-eMempt organization for these 
une ar ara leht hte by 
a Menember Bound of Directors. Each 
member of (he Board server a three 
year lem) Every year flirce positions 
av up dorelection. 


Bourd members are expected to 
attend nwo board mestings held in 
conjunction with the Dayton 
Hamvention and the ARRL and 
TAPR Digital Communications 
Conference They participate in the 
decision-making process und provide 
guitlanse to the officers, Thoy receive 
00 PAY and mst defimy most of thelr 
own expenses to etfend moctings 
Hoard menibers should be prepared 
(o be aetive in the comtinuing Board 
deliberations, which are conducted 
vio the Interact. Active participation 
in TAPR activities by Board 
members is important to the 
furtherance of the objectives of 
TAPR. The officers of TAPR are 
elected! by tho mombers oF the Noord 


at the snnusl Board of Directory 
meeting. 

The current members of the Hoant 
of Directors and the expiralion dates 
«of their terms are: 

“John Ackermann, NBUR «1898 
Vice President 

“Jin Needy, VASLHS 138 
Tresswer 

‘ MeLarmon, VEWIF 1906 

Cary Hauge ICN 1B 

Bots Hansen, N2ane 1908 
PSR Editor 

‘Greg Jones. WVO5)VD 2000 
President! 

John Koeter, WaOOD 2000 

Met Whitten, KOPFX 2000 

Nominations are now for 
seats expiring in March 199% 
(marked with an asterisk), 


Page 


To place a n in nomingion, 
please remember Ghat be or she must 
be a member of TAPR, Confirm that 
whe individual is willing to have thei 
numno¢ placed in nonlinahwn. Send that 
persan’s name (or your own if you 
with ic nominate yourself) aling 


wilh your calf and their enll,. 


relephoue numbers, enailing aildress, 
and iniermet addréss. The person 
oominaled stiould submit = short 
hiogriphieal sketch to be published 
along With the ballot 

Nominations and bioyraphics! 
sketvhes should be submitted t the 
TAPR office no later than Mecember 
31zt, 1997. 


Ballots will be mailed with the 
next PSR. TAPR will agai’ use aon 
Internet tulloting system, so reac 
your ballor carefully, Results wall be 
anrounded on March 30th, 1998 


Rospansibilities of @ board 
member inulude: 


1) Attendance at both board meetings 
each yeur. 


2) Regular participation with the cost- 
HhWous sczsion of the board (cur- 
rently beld over the teterrict). 
Typically this rajuires aonimom 
Of3 hours a week, although some- 
loncs much More is requited dur- 
ing wutive hourd discussions. 

3) Vartivipanon with TAPR projects 
a= volunisered. Board mem 
while not required, ure involved 
with various project muniwement, 
ONg0ing urgnnization and/or ss- 
pervision/linison positions. Active 
boand participation with vanous 
piojects make many of the most 
important projects and tasks possi- 
ble Hour! members are expected 
to take an active part in TAPR in 
sore form. 


All nominated members will be 
placed on the bullot and the highest 
vote reectyers will be placet in the 
open hoard positions. Two Board 
moclings in 1998 will be held. One 


Pecdet Stats Fap'oe 


wall be during Dayton Hamvention 
and We other during the ARRE and 
YAPR Digital Communications 
Confarence. ll directors shall serve 
for d ree) of three yeurs. 


Ki/Publication Update 


AN-93; PC Modem for HF 

‘The AN-93 wall be shipping out to 
4 test group of tive to heck over the 
documentation and kit. The kit will 
he shipping as sdon as thin process Us 
over. We have about 50 orders dor the 
99 rita pearly 19 be shipped — so not 
Touch longer, 


TUC-52/METCON-2 

Poul Newload, ADTI, and Johe 
Koster, WSDDD, have the 
METCUN-2 interface bourd layed 
oul aid we should be having boards 


run S900 for the design chek and 


review, As sun us that happens, we 
huve a number people that have 
already e-onalled about bete testing. 
We get the documentation writen up 
and the kit tested and we should have 
someting vo tke uvuilable around 


Dayton 1998. 


DAS: Digital Accessory 
Squalich 

DAS kits ore sull available. Should 
he looking at Gaotber run of hoards 
same time the first of next yesr, so 
that we have another £00 lats to sell. 


TAC-2: Totally Accurate Clack 

The TAC-2 has beer shipping ats 
raed rale sine tt became available. 
We did another 100 kits and shouk! 
be doing another 100 kite before 
Devermber. The TOC develupment 
(earn is working on the Cluck option, 
but unt) Lyle is finished with his 
RUDAK and P3D AMSAT 
commitments, the project will be on 
a slow wack. We expect things 
moven littl: faster once everyonc can 
focuson the projeet. Pur morc details 
on the TAC'-2, just subsoribe to the 
TACGPS mailing list 


fal (2) -Seae ee 


GPS-20 Power Board Kit/ 
Oncore VP Power Board Kit 

The GPS-20 Powe? Interface bit 
beaan shipping nur at the end of 
Sepiembér, Tanks to the small 
group thal checked of the 
documentation and Joe Bormvetz, 
WASYMS, Tor getting thar ast part 
in for the kit. The Doug McKinney, 
KC3RL, Vit Mower Imerface bard 
has been shipping wihour any report 
of problems. Dot and Steve Bible, 
N7HPR, will he looking, bnew a 

combined Invard Uevelopment (0 gel 
us Josvn to dnb bat wbdwill allow the 
Garmin bound ro take advantage of 
the super power controller Doug fie 
designed, They are also innrested in 
doing some type of DGS 
arrangement — should know moss 
unce Steve gets back from 
ascignment: 


MIC-E: Mic, Encoder 

Another 30 kits are belne 
compleied and shold be ee 
fur ale the diret of October. 
have questions about What HeMICE 
Goes OF how pewple dre using i, yuu 
ie eubsenbe ta the MEC-E mailing 

ist. 


GPSSOPC Update 

Over 240 GPSSUNC unit were 
purchused fron Garmin as part of the 
group purchase, Thanks to all 
participating in the group purchase. 
iveryone should have begun 
reveiying (heir units by the time this 
PSRs mailed out. The support for the 
unit will be handled on the TACGPS 
livl, since this is. a general GPS unit. 


$600 Baud Land Mobile 
Modifications book 

‘The 9600 baud. web page is now 
available on the JAPR web site. 
hape//www taprorg/eupr html pub. 
9600.biml., Not ull sections of the 
book are available as of yet, becalise 
the authors Want jo muke some [inal 
edils und chanves on certain sections - 
As sections are made available, (hey 
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TAPR in News 


Will De mhded tu Uae web page, Sorry 


for the delay in getting this done, hur 


it is happening. If you heve 
mudificstions you would like to add 
To the page. you cal send them fh 
electronic format to tapr@jtapror or 
vunluct Greg Jones, WDSIVD: 


Spresd Spectrum Book 

‘Nome progress was mude on the 
book. A decision wes made to change 
Torars and the book will be worked 
On further to stut puting soctions 
fovether and tying 10 Till in those 
sections needed tir be dune by the end 
ofthe year, 


Notworking Without Wires: 
Amateur Radio TCP/IP 

The book is back on hold, beonuse 
the currenc editor changed jobs. We 
ure looking for someon to Like Over 
the editing chore. If you ure 
interested, contact Greg Tones, 
WDSTVD. John Ackermunn, NSUR. 
Was About one more chapter to 
gompless We are still hnping « have 
sainething by Dayton 198. 


TAPR Member's Mug 

Have you gotten your TAFR mug 
yet? This |) oz white Porcelain Mug 
has APH logos in both Black and 
Microwavable Gold. TAPH hasn't 
had a wug jn a long tline, so get your 
apactal TAPR rug now! 


NADSD Update 


Lf you tre a data provider for the 
NADSB. itis time to begin to contact 
your Venous sles and vel updates to 
sour lists for the yearly NADSD 
updste. We will begin to work on the 
NADSD for the TAPR CD-ROM in 
Degemiber lor Juo/Feb pressing, 


Accessing TAPR via the Internet 
There ate several ways TAPR cen be reached vis the Intemet.. 


The Avimelted Informanon Server that TAPR 


wies allows unyone to 


fequest Information on TAPR, producs, n=wsletters, and lots of other files. To find 
Outunore about thig service. send an o-mal! message tn listeerve@tapr.org with the 
dubyoot Ene "Keguest™ ead one or adore uf the following tent tines in the body of 


the message) 


help (for 2 brief Set of Ineinictitins) 


index -al? 


(for a Gist of all files by topic arca) 


let (for 2 list of TAPR Mail Groups) 


get apr taprinf.nr (for info on TAPR) 
VAPR can he seached by sending mui! uddressnd to tapniitepr.org 


bitp2/ www. tape, one 


‘The TAPR Software Library is ayuileble ar "Rp.aprorg’ in the directory 
(tapr’sofware_Sb. Bes. ine “enonymous’, With a pussword of *your_ac- 


vounti@internc:_sd 


Packet Status Register 
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‘GPS: = Sebo LVpes]| iil : 
Grcote WF GS ember Pcs) — | $26800| 
Gere rea baa Crete 
oes GP rR ——— 
Cneare VE IntertsceiPower Rit 


Subtotal:| { Added Total Kit Calc ——— 


All prnues sonjcal to ohange millpait putice and are payable in US. funds. Members meejye 10% off on 
Kite ned Publicaions.. Pleaxe allow six to eight weeks for your order Ki be shipped. Por specific 
Information on kits, sco Mrainct Description flyer. 
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Vinitet! States 
Craada/Meacn 
Incermaiionay 525.0 
O New Member 
[| SubTotal 
— Membership 10% Discount 
Bree were noid Menber +; (Plave new i joining) 
‘Total Sales (Subtotal minus discount) 
Texas Residents (7.75% tax) i 
Membership (New or Renewal) 
Shipping unt rea 3 
Total Ki H 
roca ; 
Ada $7 


Kit Ciwes above $5 or Interrational 


orlers must contact TAPR for amount, 


[_—| TOTAL Order Amount 


(| Chane my comtk ram joe one) 
—1 wan (7) basta 


Aue 
Exgiiaiign Dato: 
OO — 


Nome! Cal; 


Svoal Address: 


Gilly! State / Zip 


Coury 2 Phen Nurbor, 


Pege 36 


biome E-mail 
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